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THE LIFE OF SCIENCE LIBRARY 


HE books which will be published in this series are written for adults 
TT: intelligent high school students, who, up to now, have been 

unable to find readable, well-written books on the history of science, 
an increasingly important aspect of the history of civilization. The idea of 
The Life of Science Library has been welcomed by teachers, scholars, and 
historians,* 
and recommend these books to your students for their own or the school's 
library. -May we suggest that you write for a complete catalog of our 
forthcoming titles? Three titles, out of the sixty already planned, are ready 
this fall. 


and we feel sure that you, as science teachers, will want to read 


SUN, STAND THOU STILL 


The Life and Work of Copernicus the Astronomer 
By Angus Armitage 


The only biography in English of the great Copernicus: his life and times and 
his influence on scientific thought. Published October 15. IIlustrated. 
A Book-of-the-Month Club Recommendation $3.00 


BENJAMIN SILLIMAN 


Pathfinder in American Science 
By John F. Fulton and Elizabeth H. Thompson 


Coinciding with the centenary of the founding of the Sheffield Scientific 
School at Yale comes this important biography of its founder—one of the 


truly great figures in 19th century American Science. Published October 15. 
Illustrated A Book-of-the-Month Club Recommendation $4.09 


VICTORY OVER PAIN 


A History of Anesthesia 
By Victor Robinson 


"For good, authoritative writing commend us to Dr. Robinson.""—Saturday 
Review of Literature. 


"A fascinating and comprehensive account. . . . Numerous plates and illustra- 
tions heighten the interest of the text."—Philadelphia Inquirer. $3.50 


* Carl Van Doren, Albert Einstein, Eleanor Roosevelt, Charles A. Beard, Abraham Flexner, 
A. M. Schlesinger, and many others. 


HENRY SCHUMAN, INC., 20 E. 70th St., New York 21 
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WHAT PROBLEMS IN ELEMENTARY-SCIENCE EDUCATION 
SHOULD BE INVESTIGATED? 
Jack HvupspPetH 
Science Consultant and Editor, The Steck Company, Austin, Texas 


AM concerned about the future of ele- 
I mentary science because it seems obvi- 
ous that it has an important role in the 
preparation of people to be citizens of this 
nation. Some of our current national 
problems seem to arise from the wide- 
spread ignorance of our citizens; they went 
to school and earned diplomas, but their 
knowledge of everyday matters is fright- 
fully meager and partially wrong. As a 
result of the technological advances of this 
century, enormous bodies of subject matter 
have come into being, all classed of varie- 


ties of science. And some knowledge of 


this subject matter has now become essen- 
tial to the correct exercising of the duties 
of citizenship. One who is ignorant of the 
sciences and the ways in which they enter 
into everyday life cannot properly make 
the decisions which an American citizen is 
now called upon to make; he cannot vote 
wisely, and he certainly cannot fulfill the 
duties of a public office. Yet the traditional 
high school science courses cannot do the 
whole job of teaching this science informa- 
tion. One reason is that there is now just 
too much science subject matter that the 
public schools have to teach; the high 
school science courses cannot do the job. 
Also, pupils have the desire and the ability 
to learn much of this material before they 
are thirteen years old. It has been demon- 
strated conclusively that much of the in- 
formation can be taught successfully in 
the elementary grades and should be 
taught there. 

Fifteen years ago these statements were 
disputed, even among some persons with 





a knowledge of science. But they are con- 
troversial no longer; agreement on the 


necessity for elementary science is now 
rather general; the teaching of elementary 
science is now valued by school administra- 
tors, by government officials, and by par- 
ents. But a program of science instruction 
is not yet a part of the curriculum of every 
elementary school. What is holding it up? 
What are the causes of the delay? These 
causes, I believe, must guide us in the re- 
search to be done on the question of what 
is best to teach in elementary science and 
how it can be done most effectively. School 
officials and the public are convinced of the 
need for science instruction in the elemen- 
tary grades; science educators must now 
present them with a workable program for 
accomplishing this. 

One problem that demands study is that 
of preparing teachers who can teach some 
elementary science. Those who receive 
bachelor’s degrees and teaching certificates 
and accept their first positions in elemen- 
tary schools must be competent to teach 
some elementary science. They must have 
a knowledge of science—information in 
all the fields of science—and they must be 
familiar with the methods and materials 
for teaching it. They must have acquired 
this 
study, and therefore it must have been 
And this 


training is needed by most of the elemen- 


competence in their undergraduate 


relatively _ brief. same brief 
tary teachers of the nation, for it is agreed 
that they must teach some science. 

Can it be done? In two courses, or per- 


haps three, can these persons get a back- 
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ground of scientific knowledge sufficient 
for the teaching of science in the elemen- 
tary grades? It’s going to have to be done; 
the need is here, and the colleges must fill 
it. 

This, then, leads us to one research 
topic: what science information does a 
teacher need in order to teach science in 
the elementary school? Dr. Craig had to 
answer this when he wrote SCJENCE 
FOR THE ELEMENTARY-SCHOOL 
TEACHER, and of course we commend 
his work and appreciate his undertaking 
it. But there is a need for more study that 
leads to the construction of college courses 
that give undergraduates and teachers the 
competence to teach science in the elemen- 
tary grades. 

These courses should not be limited to 
the science information that is taught in 
the elementary grades, for teachers must 
know more than their pupils are to learn. 
But they need not be full-fledged courses 
in the various fields of science. They can 
be meaty, adult studies without being math- 
ematical or academically technical. Will 
they be like the survey courses in science 
that many colleges now offer to Freshmen? 
[ think not, although the research I am 
suggesting will reveal all this. I am just 
speculating on what would be determined 
in order to arouse your interest and show 
more clearly what I have in mind. Should 
these two or three courses have laboratory 
work? I think so, beause the elementary 
teacher must supervise demonstrations by 
individuals and groups, and therefore there 
should be much she could learn in lab- 
oratory classes. But again I am guessing ; 
the research should determine all this. But 
the research has got to get busy and reveal 
it pretty soon; school administrators and 
the public have decided that elementary 
science should be taught, but most of the 
teachers are not prepared. And—what is 





worse—imost of the undergraduates work- 
ing toward teaching certificates are not 


being prepared for this type of instruction. 


[Vor. 31, No. 4 


Some study has been made on a short 
course in the methods and materials for 
elementary-science instruction, but much 
more research is needed. And when such 
a course is constructed and given, it seems 
obvious that its attendance should be 
limited to persons having an adequate 
knowledge of science, either from the two 
or three science courses designed for ele- 
mentary teachers or from a variety of the 
regular college courses in science. 

Another problem needing additional re- 
search is this: what science information 
can and should be taught in the various 
grades of the elementary school? This 
matter arises in almost every elementary 
school, at least in every school district, as 
its elementary science program is con- 
structed and revised from year to year. 

This is a problem that must be answered 
largely by classroom teachers, utilizing 
their judgment and experience to make 
the suggestions and determinations. This 
is a problem that calls for expert organ- 
izing and expert guidance if it is to be 
studied productively. And this organizing 
and guidance, as well as the final analysis, 
must come from college faculties, for only 
in such bodies are there qualified leaders 
who have time for such a study as this. 
Most supervisors of science are qualified 
for this work, but they have no time for it; 
they must keep the instruction going, al- 
most from day to day, at the highest 
possible level of quality. 

This is a huge problem, but one which 
is demanding study, for it is the founda- 
tion of science instruction in the elemen- 
tary school. This is a problem that cannot 
be solved for all time; the findings of 
scientific research and the products of 
manufacturers who apply the work of 
scientists are forever multiplying, and the 
demands of civilization on the _ public 
schools are constantly changing. But this 
is a problem that can be given a tentative 
solution, and every educator who has any- 
thing to do with an elementary curriculum 
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is in need of some tentative answers. They 


what factors bear on the 


grade placement of science information in 


want to know 
the elementary school and what material 


has been found most suitable for each 


grade. If this cannot be done for specific 
grades, perhaps it can be done for levels— 
primary, middle elementary, and upper 
elementary. Any information of this prob- 
lem that is more than someone’s guess is 
urgently needed by the schoolmen of 
America. 

The last question I suggest for imme- 
diate study is one causing much confusion 
in public-school thinking and planning for 
the 


elementary-science instruc- 


elementary science. It is this: can 
objectives of 
tion be achieved by handling the material 
in the reading program, or must science 
in the elementary school be a specific con- 
tent subject that is used to enhance the 
reading instruction only as the history and 
geography instruction do? 

School people have arguments on both 
sides of this question, but they are only 
arguments—they have no conclusions from 
organized and controlled research. Some 
handle science merely as an adjunct of the 
reading program because that is admini- 
stratively easy—it admits 
with little disruption of 


some science 


the established 
curriculum because no separate course of 
instruction is added. It just means that 
in giving the pupils material for practice 
in reading, some social studies is omitted 
and some science is inserted. To make the 
material appealing to beginning readers 
and to induce them to practice reading, the 
science information is diluted and dis- 
guised with stories and with decorative 
illustrations that are not included to teach 
science informatively. 

Can the objectives of science instruction 
in the elementary school be achieved in 
this manner? That depends on what the 
objectives are. Those pertaining to forming 
desirable habits, to building character, and 
to developing appreciations can perhaps be 
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developed by handling elementary science 
as an adjunct of the reading instruction. 
But 
taught in this way? We must remember 


can much science information be 
that if a man has fine ideals of citizenship, 
is thoroughly socialized and always votes 
and appreciates the need for cooperative 
living, he is still a poor citizen if he is 
ignorant—if he hasn't learned much subject 
matter in his schooling. 

If there is some scientific information 
that can and should be taught in the ele- 
mentary grades, can it be taught inci- 
dentally in the reading practice material ? 
I do not know, and I don’t believe anyone 
has an opinion based on the conclusions 
of organized research. It is time for a care- 
ful study of this problem; it is past time, 
late, 


throughout the nation are now 


ve are for elementary schools 
teaching 
science or beginning to do so, and they 
need some facts on this question. 
Science education is now vitally in need 
of real leadership, for great changes are 
beginning in our schools. We are ending 
several years of educational inaction, much 
of it forced on America by the war; and 
during this time everyone seems to have 
been convinced of the need for more and 
better science instruction in our public 
schools. The coming period is likely to be 
one in which many established procedures 
are finally dropped and many new educa- 
tiona! ideas are finally adopted. Schoolmen 
and the public are ready to put in more sci- 
ence instruction, but of course they must 
look to the leaders in science education for 
guidance. These leaders, like all leaders, 
must know just where they are going and 
how best to get there. They must now dis- 
academic discussion and _ tell 


pense with 


the schools just what scientific information 
must be taught, in what grades it should 
be taught, and with what procedures it 
can be taught. This is a time for intensive, 
the 


science and aggressive leadership 


practical research on problems of 
teaching 


utilizing the conclusions of that research. 








PROBLEMS FOR RESEARCH 


J. Watcace Pace, Jr. 


Associate Director, Education Dept., Films, Inc., New York, New York 


T was Professor Powers who first shifted 
yen attention from the observation of 
white rats in the laboratory to children in 
the classroom. Professor Craig brought to 
me the realization that experimental science 
was a medium for the education of young 
children as well as a technique for pushing 
back the frontiers of knowledge. This was 
back in the creative days of the memorable 
31st yearbook. It is particularly fascinating 
to return again to a scene of earlier years 
and note the progress that has been made. 

From our research studies at Films 
Incorporated it is apparent that you people 
working in this field through the inter- 
vening years have established, by your 
faith in the philosophy expressed in the 
31st yearbook and by your obviously ardent 
efforts, the pattern of a constant exposure 
of children to science instructional material 
throughout the school program. Despite 
the fact that in many instances the results 
fall short of your ideals, it is a very sub- 
stantial achievement. 

Let me briefly explain the nature of our 
studies which support this opinion. Before 
deciding whether or not we would under- 
take the production of classroom films, we 
wanted a consensus of present day, forward 
looking opinion on the desirable content 
of science education. We sought this from 
three sources: representative curricula of 
the entire country, textbooks and the 
opinion of experts. After a preliminary 
survey, an analysis pattern of some three 
hundred science concepts was organized 
under six major headings and _ thirty-six 
sub-headings. Against this pattern the 
curricula of representative states, counties 
and cities were analyzed for occurrence of 
the three hundred concepts. 

Not subscribing to rigid prescription of 
subject matter, we sought approximate 
placement of these concepts in three cate- 
gories, the lower elementary, the upper 


elementary and the junior high schools, 
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roughly corresponding to grades I to III, 
IV to VI and VII to IX. 

This material was then charted in terms 
of concepts of decreasing frequency for 
each grade grouping. The resulting charts 
(there are four of them of approximately 
200 items per chart) enable us to deter- 
mine which concepts are of greater im- 
portance to the school science program and 
what grouping of concepts is desirable for 
any given film subject. Such a trial pattern 
is then checked by the results of a detail 
concept analysis of some 45 science texts 
and by the opinions of leading science 
teaching experts. 

As one studies this material, a weakness 
of the overall program becomes rather 
apparent. Although conceived of as a 
twelve year program in science, there is 
a marked hiatus between the elementary 
and junior high schools. It would appear 
as though each program had been devel- 
oped independently without inter-planning 
between the two groups. It is markedly 
repetitious. Planned repetition for a speci- 
fic educational purpose is one thing, but 
fortuitous repetition is quite liable to be 
enervating to the student. As an extreme 
illustration of this situation I cite the case 
of a Columbia chemistry student some 
years ago who when confronted with the 
usual oxygen preparation exercise said: 
“ Dr. Page, do I have to do this experiment 
again, I’ve already made oxygen three 
times before I came to College.” I think 
this is unfortunate. 

Therefore, I would suggest as a primary 
research problem that one or more groups, 
containing both elementary and junior high 
school teachers be directed toward replan- 
ning of the junior high school science 
program in light of the previous elemen- 
tary science experiences that are becoming 
more and more universal. Let steps be 
taken to make the twelve years of science 
a coherent whole, rather than, compart- 
mentalized sections. 
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The second problem I raise has to do 


with the newer emphasis upon visualizing 
the curriculum. This has resulted in a very 
unfortunate type of specialization. [’isual 
education is developing as an entity, a de- 
partment divorced from the various sub- 
ject areas to which it is rightly handmaiden. 
This is highly artificial and very detri- 
mental to its proper development. 

I believe that research on appropriate 
visual material for science teaching should 
be a constant function of a standing com- 
mittee of this association. I suggest that 
(1) 


lishment of criteria for evaluating visual 


such research should include: estab- 
aids for science teaching, (2) analyses of 
teacher opinion on types of films, film- 
strips, charts, etc. needed for their work, 
(3) review of existing materials and recom- 
mendations on their usefulness. I believe, 
in adition, that all curriculum planning 
groups should have as part of their mem- 
bership a person trained in the subject area 
and interested in the visual aspects of the 
particular study. 

My third research suggestion is for in- 
dividual or group projects on the psycho- 
logy of learning involved in certain visual 
techniques. 

It is just plain common sense for those 
in the business of film distribution and 
production to provide the schools with the 
exact kinds of visual materials needed. But 
there is considerable divergency of opinion 
concerning visual 


gor cd techniques for 


classroom films. Let me illustrate by way 
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of a few questions that are of concern to 
producers. 

To what extent do young children follow 
the transition from actual photographs to 
animated diagrams on the screen? 

Is it a sound educational practice to 
draw analogy between the defense of the 
body against invading organisms and the 
tank and gun symbols of warfare? (does 
the child properly master the analogy or 
do we instill misconceptions ?) 

To what extent can fantasy be employed 
in presenting instructional materials? (May 
we increase interest in a study of the moon 
by boarding an inter-planetary rocket 
ship ?) 

Is the 


comic strip to be exploited for the attain- 


child’s natural interest in the 


nent of desired educational ends? 
What film techniques will develop 
scientific attitude and approach to life 


problems ? 

These are the types of questions. Can we 
get beyond individual opinions, which is 
the present basis for decision, to answers 
based on sound research ? 

To summarize, I suggest that the group 
consider programs of research for three 
specific purposes : 

1. To improve integration of elementary 
and junior high school science experiences 

2. To establish visualization of science 
instruction as a specialization within the 
field of science teaching. 

3. To study techniques that will utilize 
the 


desired objectives of learning in science. 


film media toward the attainment of 


A DIRECT APPROACH TO TEACHING THE 
SCIENTIFIC METHOD 


N. Etprep BINGHAM 


Northwestern University, Evanston, Illinois 


NE observing the teaching of science 
O in the public schools of today must 
be impressed with the emphasis placed 
upon the memorization of facts, and with 
the lack of emphasis placed upon the use 
of the scientific method in developing un- 


derstanding. So often the doing of experi- 
ments, the taking of trips, the formulation 
and investigation of meaningful problems, 
and the participating in other types of 
first-hand experiences are crowded from 


the curriculum. Yet it is in such first-hand 
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experiences that the student can apply the 
method of science in developing under- 
standing. 

It is the application of the scientific 
method to the natural world that has so 
completely transformed it within the past 
few decades. In-so-far as we work out a 
satisfactory solution to our social and eco- 
nomic problems, we can expect it to come 
by the use of the scientific method. It is 
most important that we develop in our 
schools a generation habituated to the use 
of the method of science in meeting their 
every problem. Since “ we learn what we 
do, and little else,” provision must be made 
for the youth of today to become scientific 
in their approach. 

Abraham Flexner recognized this need 
decades ago when he wrote in a 
* The Modern School.” * 


* The work in science would be the central 


three 
paper entitled 
and dominating feature of the school—a 
departure that is sound from the stand- 
point of psychology and from the stand- 
point of our main purpose. On the abun- 
dant sense acquired knowledge and with 
senses sharpened by constant use, children 
would be interested in problems and in the 
theoretic basis on which their solution 
depends.” 

If somehow our teacher education could 
adequately prepare teachers to guide the 
natural interests of the children by devel- 
oping in them the scientific method of ap- 
proach, science would become the central 
and dominating feature of the school from 
the kindergarten on; children’s curiosities 
would be increased rather than quenched ; 
the approach would be used in dealing with 
social and political problems—in short, we 
might develop a generation able to cope 
with the new problems facing mankind in 
the emerging era of nuclear energy. 

So the one recommendation which I wish 
to make, is that studies be made to deter- 
mine the 
method is being used by pupils throughout 


extent to which the scientific 


* Occasional paper No. 3 of the General Educa- 
tion Board, 1919. 
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all of the grades, the abilities of teachers 
to use and teach the scientific method, and 
of ways of enabling teachers to develop 
facility in the use and the teaching of this 
all important method. 

When one wishes to accomplish a par- 
ticular thing, he usually makes as direct 
an approach as possible. If we wish to 
teach the scientific method to our youth, 
I suspect that we should work it as directly 
as possible. There are many direct ap- 
that 
investigations 


proaches can be made. Certainly, 


numerous with these ap- 
proaches should be made. In the paragraphs 
which follow I have outlined one approach 
which I believe can be used to teach certain 
phases of the scientific method. This out- 
line includes a listing of the characteristics 
of one who habitually uses the scientific 
method. My plea is that a vast amount of 
research on the teaching of the scientific 
method be initiated. 


I. Characteristics of one who _ habitually 
uses the scientific method : 
1. Shows discrimination in selecting 
and defining significant problems. 
2. Shows discrimination and skill in 
formulating hypotheses. 
3. Is adept in using experiments to 
test hypotheses : 
(1) Is critical of each step. 
(2) 


sions. 


Sees alternatives to conclu- 
4. Is versatile and critical-minded in 
using past experiences and authorita- 
tive sources in testing hypotheses. 

5. Is objective in the rejection, modi- 
fication or acceptance of hypotheses as 
conclusions. 

6. Recognizes the assumptions that 
underlie conclusions. 

7. Has skill in selecting and defining 
new and significant problems, “ Next 
steps.” 


Il. A pattern which can be used in ex- 


tending the scientific approach to the 


everyday experiences of the child: 
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1. Demonstration experiment. 

2. Statement of familiar instances of 
phenomena demonstrated. 

3. Questions on what happened in the 
demonstration. 

4. Question asking for the statement 
of hypotheses to explain what hap- 
pened. 

5. Statement of facts related to dem- 
onstration with question asking stu- 
dents to relate these facts to the 
demonstration. 

6. Acceptance of a hypothesis as a 
conclusion, or modification of it to 
form a more adequate conclusion. 

7. Use of above conclusion in formu- 
lating a behavior conclusion. 

8. Recognition of assumptions that 
underlie the conclusion. 

9. Listing new questions raised by the 
demonstration. 


Illustrative demonstration on the ef- 


fect of water on burning fats: 


i. Demonstrate how a little water 

dropped into hot burning fat “ ex- 

plodes ” the fire. 

2. Recalling of familiar instances of 

the phenomena demonstrated : 
a. When cooking fried cakes or 
other things in deep fats, the fat 
sometimes catches fire. Such fires 
can be safely extinguished by 
smothering with a metal lid, wet 
towel or something else. When 
water is added to a kettle of burning 
fat, serious burns or fires usually 
result. 
b. Carbon tetrachloride or extin- 
guishers containing liquid carbon 
dioxide are recommended for fat 
and oil fires. 
ce. When making French fried 
potatoes, bubbles occur when the 
wet potatoes are dropped into the 
hot fat. If too many are put in at 
one time the fat boils over. 

3. What effect did the water have on 
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the fire in the above demonstration ? 
a. What was the condition of the 
fat ¢ 
b. How much water was used? 
4. Formulate hypotheses to explain 
what happened : 
5. Use the following facts in ac- 
counting for what happened: 
a. Water is heavier than fats. 
b. The temperature of burning fat 
is above 212° Fahrenheit. 
c. Water boils at 212° Fahrenheit. 
d. Burning occurs where fat and 
oxygen come in contact. 
e. It takes many calories of heat to 
boil water. 
f. Liquid water expands about 
1600 times when it changes to 
vapor. 
5. Check your hypotheses with your 
own past experiences. Check them 
with authoritarian sources such as 
facts determined by experts. State the 
hypothesis which meets all of these 
criteria as your conclusions. 
7. Draw a conclusion concerning the 
use of water in extinguishing oil and 
fat fires. 
8. List the assumptions you make in 
drawing this conclusion about the use 
of water to extinguish oil and fat 
fires. 
9. State new questions that come to 


you because of this experience. 


The above approach does not give ex- 
perience in all of the steps of the scientific 
method, for instance, there is no experience 
in the defining of the problem, for students 
are asked to accept the problem posed by 
the demonstration. It does, however offer 
a direct means of providing experience in 
the formulation of hypotheses, the testing 
of hypotheses, the formulation of a con- 
clusion, and in the recognition of the 
assumptions that underlie the conclusion. 
I am personally interested in promoting 
research with this technique and_ shall 
welcome correspondence from any of you 
who also wish to share in this endeavor. 








PROPOSED RESEARCH PROBLEMS IN THE FIELD OF 


ELEMENTARY SCIENCE 


MartTIn L. ROBERTSON 


Associate Editor, The Macmillan Compaiy 


NTRODUCTION—Any field of teaching 
I may be broken into several categories 
for the purpose of stating areas for re- 
search. These categories are: Curriculum, 
Learning, Evaluation, and Administration, 
Under Curriculum certain studies have 
already been completed. Numerous studies 
on children’s interests and analyses of 
courses of study have been made. In some- 
what more ambitious studies the general- 
izations and principles appropriate to serve 
as guides in the selection of content for 
elementary school science have been deter- 
mined. 

A. Curriculum, Certain curricular prob- 
lems, however, have not as yet been 
attacked adequately. 

1. The development of the degree of 
difficulty of concepts which, if understood, 
would lead to the statement of partial 
principles, and thence to principles, should 
be investigated. 

2. Recent philosophies seem to indicate 
that content in elementary science should 
be organized around significant problems. 
Two things need to be determined in this 
connection. 

a. What is significant to children, 
i.e., a standard of significance must 
be established, and 

b. An appropriate list of problems 
significant to children rather than to 
adults must be determined. (The 
techniques used in previous research 
to determine children’s needs might 
be used effectively on_ significant 
problems. ) 

3. The sequence of the life experiences 
which accompany the maturation of 
children should be more thoroughly ex- 
plored as a portion of significant content 
than has been possible heretofore. Not only 
the careful scientific data gathered by ex- 
perimental schools but also data obtained 
from child record reports kept by parents 


should be analyzed. 
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4. A revision of the data on children’s 
interests should be made. Although the 
general categories may still apply, so many 
new science experiences have become avail- 
able that it is quite possible that the old 
order of Animals, Plants, and Physical 
Science well may be reversed. I should not 
be surprised personally if a majority of 
children were now more interested in air- 
planes, atomic bombs and television than 
in “* why can’t the kitten drink milk with- 
out lapping ?” 

5. Although many studies have been 
made by Thorndike, Buckingham, Rins- 
land, and others, which deal with the 
annual increment of words in the vocab- 
ulary of children, the tabulation of special 
words specifically associated with science 
experiences in the several grade levels has 
not, to my knowledge, been scientifically 
attacked. For example, just what does the 
word “ heat” mean to a 3rd-grader or a 
5th-grader or a 7th-grader? 


B. Learning. The general techniques of 
learning have been and are being thor- 
oughly investigated by the psycholo- 
gists. There are certain specific situa- 
tions, however, which should be in- 
vestigated by science teachers. 


1. If, for instance, we are all agreed 
upon a description of the scientific method, 
just how do we teach it to children? 

2. Similarly, how do we develop the 
ability to formulate partial principles from 
experience and vicariously obtained facts? 

3. If the points of view called scientific 
attitudes are desirable outcomes of instruc- 
tion, what are the comparative values of 
the different techniques for modifying these 
so-called emotionalized standards of be- 
havior ? 

4. If demonstrations are a _ desired 
method of clarifying scientific meaning, 
which particular demonstrations and which 
particular order within the demonstrations 
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are of most value in producing a specific 


understanding ? 

5. If the enthusiasm for movies and film 
strips can be utilized in the elementary 
science program, certain serious learning 
problems may be involved. 


a. How should the films be organ- 
ized to provide the best instructional 
procedures ? 

b.. What subjects lend themselves 
to more rapid learning through the 
use of films? 

c. Can animation and live action be 
included effectively in one film for in- 
structional purposes ? 

d. What is 
16-mm. 


the relation between 


Kodachrome and uncolored 
films in terms of learning? 

e. In what science-teaching situa- 
the 


important that it justifies the produc- 


tions is element of motion so 
tion of a motion picture instead of a 


film strip ? 


C. Evaluation. 

1. The only way we know by which we 
the 
teaching methods and of our selection of 


can determine effectiveness of our 
content is through some evaluation instru- 
ment. If we know with some precision what 
it is we want youngsters to be able to do, 
we should examine the paper-and-pencil 
tests in existence, analyze them to deter- 
mine exactly what they measure and, if 
More 


adequate devices for measuring the fol- 


necessary, devise new instruments. 
lowing would strengthen our elementary 
science program: 

a. The ability to use partial prin- 
ciples as a basis for interpreting new 
situations. 

b. The ability to use the scientific 
method consciously. 

c. The changes in attitudes which 
result from instruction. 

d. The growth in children’s inter- 


ests. 


D. Training of Teachers. The major ob- 
stacle to improvement in the teaching 
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of science in the elementary school is 
the absence of scientific training for 
the elementary-school teacher. 
1. We should determine objectively and 
the the 


training program which should be assigned 


fairly proportion of teacher- 
to theoretical and practical work in science. 
2. What scientific experiences should be 
included in the teacher program and what 
methods utilized in presenting them? 
3. We 


whether a program based upon the assump- 


should determine objectively 
tion that every teacher should be an ele- 
mentary science teacher is as effective in 
terms of pupil outcomes as a program in 
which science is taught by a specialist or 


a program in which there is a combination 


between the classroom teacher and the 
consulting specialist. 
E. Administration, The present elemen- 


tary-school schedule is very heavy and 
the variation in the time given to sci- 
ence in the elementary schools is very 
large and relatively unstandardized. 
1. We should determine how much time 
should be given to elementary science ex- 
periences on some fair and sound basis. 
2. It is possible, if science is to be in- 
cluded in the elementary-school program, 
that some existing part of the program 
must be decreased or eliminated. We need 
the help of research people in other lines 
to determine the answer to this very deli- 
cate problem. 
3. The 


question of teacher-training, 


discussed in D above, also constitutes an 
administrative problem. 

feeling by 
that 


4. There has long been a 


teachers other than science teachers 
science concepts and experiences can be 
effectively combined with geography, gen 
eral social studies, health, home economics 
and household mechanics. Which of these 
combinations is most inherently reason- 
able? If such combinations are to be made, 
how shall we decide on the distribution of 
the the 


training of the teachers and the actual 


time between two areas, upon 


selection of the content to be combined ? 





SOME PROBLEMS RELATED TO JUNIOR HIGH-SCHOOL 
SCIENCE THAT NEED ATTENTION 


ALICE WILLIAMS 


State Teachers College, Potsdam, New York 


union High School science is our most 
J challenging and difficulty problem; 
challenging because it is the last science 
course that the majority of our children 
take. Therefore it will have a great influ- 
ence on the knowledge of, and attitude 
toward, science of the country as a whole. 
It is difficult because it covers the whole 
field of science and therefore requires a 
teacher well versed in all fields. The spe- 
cialized high school teacher and the gen- 
eral grade teacher both find this a problem. 
The following outlines for research have 
been made out with the help and advice of 
Junior high school science teachers. 

Their first and most common request 
was for a course of study. But state de- 
partments and textbook authors are now 
working on this problem so we began with 
their second request on the “how to 
teach.” This first outline for research may 
be divided into four parts. 1. Find out 
what is being done at the present time, 
2. Make out procedures based on present 
practices, 3. Experimently teach by each of 
these methods and evaluate procedures, 4. 
Make a report of the various methods of 
presenting each topic. It is not assumed 
that there is any one right way to teach, 
but rather that there may be many differ- 
ent ways of presenting each topic which 
the teacher may find helpful in the actual 
teaching situation. 

The second problem is really a part of 
the first but it could be worked through 
more quickly and the results are needed 
right now. The procedure could be divided 
into four steps: 1. Field study to determine 
topics taught in Junior-high school science, 
2. Search all available sources to collect 
demonstrations and experiments to use 
with each topic, 3. Test demonstrations 
and experiments for usability and safety, 
4. Compile a list according to principles 
and topics for the use of Junior-high 
school teachers. 

The third problem has to do with Junior 
high school clubs and their activities. This 
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research may be divided into three parts: 
1. Make a study of present science clubs 
and their activities, 2. Compile a list of 
these clubs and their activities according 
to age, interests, situation, etc., 3. Work 
out a list of suggested clubs and activities 
for rural, village and city high, junior-high 
schools. 

The fourth problem is very like the 
second, only these activities should be such 
that an individual child or a small group 
could carry them out. 

The fifth problem is also for the child 
with a special science interest. We are all 
conscious of the work being done by re- 
rearch experts, but what jobs are open for 
the boys and girls who do not go to col- 
lege? This research is not planned with 
idea of changing the present courses of 
study but rather for the purpose of letting 
our junior-high school boys and girls know 
what types of work are available for them. 

The sixth study has as its aims the 
development of a means of identifying the 
child with a special science aptitude. The 
method suggested is: 1. make a case study 
of boys and girls who have shown a special 
interest or ability in science. There is a 
statistical device that can be used to com- 
pare children of different backgrounds, 
abilities, interests, etc. 2. From this study 
make a list of traits or characteristics by 
which we might locate the science gifted 
child. 3. By these lists locate some 
children who seem to have special science 
abilities. 4. Give these children and a con- 
trol group special science opportunities. 
Compare results to determine discrimina- 
tory value of the tests used. 

The last research is again for all the 
children. Its purpose is to make people 
intelligently conscious of the work in re- 
search carried on with tax-payers money. 
They should know about this work and 
their knowledge would be the best insur- 
ance that this work would continue to be 
supported and carried on in the best science 
tradition. 
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NEEDED RESEARCH IN SCIENCE TEACHING AT THE 


JUNIOR HIGH SCHOOL LEVEL 


Joe YounGc WEstT 


State Teachers ( ‘ollege, 


See the war is over we are planning 
to teach 
better ” 


science on a “bigger and 


scale than ever before. There is 
ample evidence of need for expansion and 
improvement of science instruction. The 
direction this expansion will take and the 
amount of improvement that is made de- 
pends upon the results of careful research. 
These results must be made available to 
all persons who are concerned with the im- 
provement of education at the various levels 
involved and must be kept simple and 
practical enough to be applied directly to 
everyday situations. The following are a 
few suggested lines of attack which seem 
fruitful : 

I. In much of our teaching we fail to 
make clear the implications of science for 
human living. It is obvious that social 
progress lags sadly behind 
achievement. Research is needed to deter- 
mine what approaches are valid in curri- 
culum experiences and organization 


scientific 


for 
making the findings of science functional 
for the kind of 
live. The implications of this research are 
so great that it should be broken down 
into smaller and more specific problems. 
1. What changes do we wish to take 


world in which we now 


place in junior high school pupils as the 
result of their experiences in science? This 
implies a redefinition of our objectives and 
devising new instruments for measuring 
the results of our teaching. 

2. What kind of content and organiza- 
tion are most effective in bringing about 
the desired changes: broad field courses, 
core courses, combination of these, tradi- 
tional courses with incidental relationships 
to other subjects, or other kinds of organ- 
ization which are yet to be devised? 

3. Can the course 


various types of 


organization help pupils meet the social 
2 
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demands they must face and at the same 
time care for immediate adolescent needs? 
These problems could well be attacked by 
teams of research workers in various parts 
of the country thus giving greater validity 
to their findings. These teams could be 
headed by experienced graduate students 
working toward advanced degrees with the 
cooperation of principals, supervisors, cur- 
riculum advisors, various subject matter 
experts, classroom teachers, and informal 
laymen from each of the various localities 
where this research is attempted. Obviously 
most of the actual work must be done in 
these localities. 

I. 


which have been outlined could be carried 


Other lines of research than those 
out by individuals in specific locations. 
Some of these are highly important and 
contributory to the larger problem that has 
been outlined and can have far-reaching 
results in effecting better science teaching 
at the junior high school level. 

1. What is the effect upon the attitudes 
and accomplishments of pupils of teaching 
science for short class periods (two or 
three times a week) during the junior high 
school as compared with incidental learning 
at this level followed by strong, more con- 
tinuous courses in high school? 

2. Research is needed in determining 
the difficulty of concepts and how concepts 
develop. For example, if the principle of 
Archimedes is needed, should it be taught 
from a qualitative or quantitative stand- 
point? What kinds of problematic situa- 
tions involving the use of this principle 
should we expect a pupil to be able to solve 
at this level? 

3. What 
bridging the gap between junior and senior 


are some effective ways ol 


high school ? 


(09 








WHAT PROBLEMS RELATED TO SCIENCE IN THE JUNIOR 


HIGH SCHOOL NEED ATTENTION? 


Etitis HAwortTH 


Wilson Teachers College, Washington, D. C. 


A. Problems relating to the junior high 
school student. 

1. Achievement standards, War time ex- 
perience showed many students were able 
to achieve far higher standards than was 
customary. How can we motivate our work 
so that students will continue to attain 
these higher standards in peace time? 

2. Revision of content, There is need to 
eliminate obsolete material and to intro- 
duce more modern and current subject 
matter. 

3. Adaptation to the needs of the junior 
high school student. We know more now 
of the psychology of this student. Our 
teaching should make better use of this 
knowledge. 

4. Better provision for the needs of the 
slow learners and the gifted student. Some 
attention has been given to the needs of 
the slow learner, but the gifted student is 
still pretty much neglected. 

5. More effective evaluation of outcomes 
of instruction. A continuous program of 
science instruction has long been recom- 
mended. If we could better demonstrate 
the values of such instruction more school 
systems might arrange for a continuous 
program. 

6. More functional types of laboratory 
experiments, Most of our laboratory work 
is of the cook book type, with little or no 
opportunity to practice the use of scientific 
methods of problem solving. 


7. Better Equipment (apparatus, sup- 


plies, textbooks). Experiments cannot be 
performed without equipment. With 





meager supplies of textbooks and _ refer 
ence materials, teaching procedures must 
be quite limited. 

8. More visual aids and better use of 
them. We need more studies showing how 
to use visual aids effectively and deter- 
mining whether such aids are worth their 
cost. 

9. How can science be taught so as to 
be really functional in the lives of our stu- 
dents outside the classroom? We need to 
know a lot more on this subject. 


B. Problems relating to the junior high 
school science teacher. 

1. How to provide these teachers with 
a needed familiarity with science equipment 
and materials of instruction? 

2. How to teach college courses so they 
can be used by and will be really func- 
tional for the teacher in the junior high 
school ? 

3. How can we give these teachers ex- 
perience in improvising equipment ? 

4. How can these teachers be brought to 
a real understanding of the relationships 
of science to other fields of human concern ? 

5. How can they be given an under- 
standing of all the material they are ex- 
pected to teach? 

6. How can these teachers be provided 
with better opportunities to organize 
materials themselves ? 

7. How can we provide teachers with a 
better understanding of the teaching pro- 
cedures they will be expected to use? 
Could not our college courses employ a 
greater variety of procedures? 
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SOME RESEARCH NEEDS 


IN THE 
TEACHING OF SENIOR HIGH SCHOOL SCIENCE 


BH. B. 


CROUCH 


Tennessee A and I State College, Nashville, Tennessee 


fete the invitation to these discus- 
sions was received several weeks ago, 
the question was raised as to whether or 
not our inestigations on secondary school 
science were sufficiently mature at this 
point to warrant general proposals for re- 
search as suggested in the communication. 
Further concern was given the fact that the 
studies with which the speaker has been 
recently identified have been more-or-less 
circumscribed to the problems that exist in 
the science programs of the high schools of 
Tennessee. Because of this fact, any con- 
clusions and proposals that might stem 
from these studies would perhaps have 
little general significance outside the region 
of the investigations. 

It was finally decided that some values 
might be derived from a brief discussion of 
two recent studies, and to make some tenta- 
tive recommendations for further investiga- 
The first of these was “A Study of 
Tennessee’s Program of Public Education”, 
which was authorized by the 74th General 
conducted by the 


tions. 


Assembly, and was 
State Department of Education and other 
educational agencies throughout Tennes- 
see. While only a part of this study 
related directly to high school science, all 
of it has provided an excellent resource for 
upgrading the science programs within the 
State. 

This study was concerned with the dis- 
covery of the needs of the State of Tennes- 
see that can be met through a program of 
public education. As a basis for determ- 
ining needs, explorations were made into 
(1) “the kind of life which the people 
envision for themselves and their children”, 
in order to identify the people’s desires for 
peace, security, freedom, confidence, and 
common opportunities for all; (2) “the 


natural and social environment of the peo- 


ple”; and (3) “the personal and biological 
characteristics of people”. The parts of the 
study that related specifically to the school 
science program included provisions for a 
study of current affairs, library and refer- 
ence facilities, health knowledge and rela- 
tions, formal science course offerings, 
teaching objectives, use of community re- 
sources, the class room, instructional plans 
and procedures, means of evalution, the 
availability and use of teaching and instruc 
tional aids, guidance, supervision, qualifica- 
tions of teachers, and provisions in the 
State for the training of teachers. 

The second and more circumscribed in- 
vestigation is “A Study on Science Educa- 
tion in Negro High Schools of Tennessee”, 
conducted jointly by the Tennessee A and 
I State College and the State Department 
of Education. This study was also begun 
in 1946, and is still in progress. It was 
undertaken in order to learn the prevailing 
objectives and practices in science teaching ; 
first, to determine science needs in terms of 
physical outlay, equipment, goals of teach- 
ing, methods of teaching, and _ teacher 
preparation ; and second, to provide a back- 
ground for adjusting the science teacher- 
training program at Tennessee A and | 
State College to the needs of the Negro 
public high schools of the State. 

It is perhaps well to re-state at this point 
that the proposals presented in this paper 
are based largely upon the findings of the 
two above mentioned studies; and upon 
some of the opinions of the speaker that 
have grown out of experiences in the train- 
ing of science teachers, working with vari- 
ous groups on problems of science teaching, 
and in attempts to analyze the deficiencies 
of freshman college students in biology over 
the past sixteen years. Thus, it should be 
recognized that the resources for these pro- 
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posals place certain limitations upon their 


general implications. 

This paper proposes to deal with two 
problems of high school science teaching. 
The first is the determination of instruc- 
tional needs; and the second is the utiliza- 
tion of instructional facilities. 

Science teachers appear to be in accord 
on at least the one premise that a knowledge 
of certain natural laws and principles is 
basic to effective learning and _ living. 
Beyond this general philosophy, there are 
many differences of opinions as to what 
should be the next steps in the educative 
process. Some of the outstanding contro- 
versal issues in this connection include: 

1. Which of the many principles of sci- 
ence are of paramount importance to the 
high school child ? 

2. How should the important principles 
be taught? That is, whether the teaching 
of principles should be emphasized per se, 
or whether the discovery of principles on 
the part of the child should be an outgrowth 
of the understanding of common-place ex- 
periences and processes. 

3. Why are certain facts taught in high 
school science courses? That is, whether 
facts should be taught mainly from the 
standpoints of their values in common un- 
derstanding and appreciations, or whether 
the teaching of facts should be predicated 
upon practical living needs of the child. 

The above many-sided questions do not 
represent divergent philosophies as much 
as they indicate a local conditioning of the 
science teacher. For example, a teacher who 
knows but little about the character of the 
local community and the individual child 
would perhaps be prone to emphasize prin- 
ciples without much regard for their use- 
fulness to the child. Conversely, a teacher 
who recognizes a need for education to 
solve immediate problems, would no doubt 
tend to emphasize individual experiences 
at a_ sacrifice of basic generalizations. 
Since such conditioning largely determines 


the character of science instruction in the 
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local school, it is proposed that some of the 
following areas be explored further by sci- 
ence teachers and other agencies. 


I. The Development of Effective Techniques 
for the Discovery of Science Education 
Needs on a Regional and Local Basis. 
Unfortunately, the adopted text and the 

laboratory manual are used most often to 

determine instructional needs in a given 
course of the local school. Except for the 
texts and manuals developed by the local 
teacher or staff for the local community, it 
is fairly safe to assume that such materials 
are hardly adequate for determining in- 
structional needs. Attempts have been 
made to develop supplementary materials 
that might be selected by the local school 
in order to overcome the deficiencies of 
standard texts. It should be recognized 
that supplementary materials can solve the 
problems of local instructional needs only 
in so far as the teacher is able to select 

materials wisely. It is maintained that a 

teacher must know local needs in order to 

make wise selections of any materials for a 

given course. 

Therefore, the recommendation is made 
that materials be developed to assist the 
local teacher in determining specific science 
education needs. Perhaps such materials 
might be constructed in the form of a guide 
on techniques for making local studies. 
This guide should be sufficiently simplified 
that the beginning science teacher could use 
it with great facility. Such materials should 
be a requirement of the curriculum in the 
teacher training institution. 

A guide on techniques might well be 
constructed around (a) occupational analy- 
sis of the local community, (b) consumer 
education, (c) natural resources of the 
community, (d) major health problems 
and hazards of the community, (e) an 
analysis of home life, (f) human relations, 
(g) a complete inventory of the child, and 
(h) universal understandings of natural 
processes that should be shared by all 
people. 
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The development of materials of this 
nature might be undertaken as a group 
research project by college and high school 
science teachers, with the co-operation 
of various educational and community 
agencies. 


II. Provisions for Collecting and Utilizing 
Information on Science Education Needs. 
It should be recognized that ideas, plans, 

and data, are practically worthless without 

means of implementation. Herein lies the 
greatest indictment against the education 
profession. Educators have long monopo- 
lized the idea market, particularly on what 
should be done to cure the ills of the world. 
But they, as a group, have earned a place 
near the bottom of the list in translating 
ideas into action. More teachers should 
come to the realization that education is no 
less a business enterprise than a shoe fac- 
tory or a bank. All must produce, and all 
must show a profit when the audit comes. 

Otherwise, insolvency ensues. 

tokens, it is proposed that, along with the 


sy these 


development of techniques, definite investi- 
gations be made on ways and means of 
implementing any reasonable and accepta- 
ble plans. 

In as much as the data required for 
determining educational needs in science 
cut across all fields of learning and all 
phases of life in the community, it is recom- 
mended that some study be devoted to the 
personnel and agencies for collecting 
information as a part of the regular pro- 
gram of the school system. Further studies 
should be made on the processing of data, 
and in getting materials into such shape 
that they might indicate the precise nature 
of what should be included in a given sci- 
ence course along with the fundamental 
concepts. 

Time for adequate preparation is the 
essence of good teaching. The fundamental 
nature of laboratory science courses makes 
it necessary to devote more preparation 
time to these subjects than to the “general 
run” of courses in the high school. Yet 
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this factor is overlooked for the most part 
in the school schedule. It is recommended, 
therefore that studies be made on the 
formal allotment of extra preparation time 
for the science teacher. Such allotments 
should include time for regular periodic 
collection and processing of data for use in 
class work. 

Another major problem in high school 
science teaching is the utilization of 
facilities. Our most recent studies indicate 
that, aside from the fact that the great 
majority of the schools are not adequately 
equipped for science instruction, little effec- 
tive use is made of the facilities which are 
available. This latter discovery might he 
attributed to at least three factors, all per- 
haps are of equal importance. First, the 
teacher is usually overloaded with teaching 
and general responsibilities, and little time 
is available to make adequate demonstra- 
tion and laboratory preparations. Conse- 
quently the teacher usually resorts to the 
only remaining alternative ; and that one is 
to talk about science to the pupils. A 
second factor, which is an _ indictment 
against the teacher-training institution, is 
the fact that a very large number of science 
teachers do not know how to use common- 
place facilities such as the demonstration of 
blood circulation in the web of a frog’s 
foot, or to operate a projector, or to effec- 
tively demonstrate the laws of physical 
change in matter by using common objects. 
A third factor, which probably took root 
in the college where the teacher attended, 
is that many high school science teachers 
are not sold on the essential values that 
may be derived from demonstrations and 
laboratory activities. Thus, the science 
teacher often attempts to teach a science 
class as if it were a class in history or 
language. It is proposed, therefore, that 
further studies be made on: 


lil. Specific Adaptations of Laboratory 
Exercises and Procedures to Local Sci- 
ence Needs. 

In this connection, explorations should 
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be made into the question of whether or 
not our present laboratory materials and 
methods are achieving their purposes. 
Further studies should be made on what 
provisions are made to keep laboratory 
activities up to date in terms of new scien- 
tific discovery and in keeping with the 
changes in the character of the community 
and the region. 


IV. Adjusting the Time Schedule of the 
Science Teachers for Making Laboratory 
and Demonstration Preparations. 

As previously stated, time is an all im- 
portant factor in a good science program. 
A group research project should be con- 
ducted therefore on the budgeting of the 
science teachers’ time. And as an outcome 
of these studies, recommendations should 
be made to educational agencies as regards 
to sound policies and practices in this 
connection. 


V. Certain Revisions in the Science 
Teacher-Training Program. 
While this paper is not concerned pri- 
marily with the training of teachers, certain 
aspects of that program cannot be over- 
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looked in bringing about some of the im- 
provements suggested in these proposals. 

Science teachers should be trained in the 
techniques for determining science instruc- 
tion needs, both in the colleges and in in- 
service training programs. They should 
be trained further in techniques of labora- 
tory instruction on given levels of teaching. 

Since it is common practice in some 
regions for majors in the other fields to 
qualify as science teachers under course 
requirement provisions of certifying agen- 
cies, it is recommended some attention be 
given to specific contents of courses re- 
quired under the certification laws of the 
several States. 

As a final proposal, it is recommended 
that the National Association for Research 
in Science Teaching seek and compile the 
results of recent high school science studies 
from all known sources in order to pro- 
vide a resource for a composite picture on 
secondary school science education prac- 
tices and needs in the several regions of 
our Nation. It is believed that such in- 
formation would be a great stimulus for 
further researches in the field of secondary 
school science. 


RESEARCH NEEDED IN SECONDARY SCHOOL SCIENCE 


PAUL E. 


BLACKWOOD 


University School, The Ohio State University, Columbus, Ohio 


HERE are at least two characteristics 
t of much curriculum research that 
makes it inadequate for the needs of today. 
First, curriculum studies in the secondary 
school are often undertaken without re- 
lating them to any carefully reasoned con- 
ception of the nature of the curriculum. 
Studies have tended to be fragmentary, 
unrelated, and isolated. Consequently, 
it is more difficult to make use of the 
findings in current or developing school 
practices and programs. This suggests that 
studies would be more significant if they 
were planned in terms of major theories 


of secondary education that were con- 
sciously being implemented by a cur- 
riculum. 

A second difficulty is that curriculum 
research has often failed to give appropriate 
attention to the total pattern of factors 
operating in relation to any problem being 
studied. Because research techniques for 
studying the total school scene are not 
available, or are not generally understood, 
heavy reliance has been placed on methods 
from the physical and biological sciences. 
These methods call for control of variables 
to the extent that research on actual prob- 
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lems which schools encounter has been 
discouraged. 

These two limitations that are character- 
istic of general curriculum research indicate 
necessary consideration in planning re- 
search in the high school sciences. If a 
total school curriculum is well defined in 
terms of a basic philosophy and objectives, 
and is accepted, for the time, by those con- 
cerned with the school, then it behooves 
the science classes to contribute positively 
to those purposes and objectives of the 
agreed upon curriculum. Research, then, 
can be focused both on the question “Does 
the science program contribute to imple- 
menting the the 


lo what ex- 


accepted purposes of 


school ?” and to the question *” 
tent and how the program 


contribute to the objectives of the school ?” 


does science 


A certain high school * for example, 
accepts among other things the challenge 


of developing in children certain attritubes 
directly related to democratic values. A 
few of these attributes are: 

1. Developing social sensitivity 

2. Developing cooperativeness 

3. Developing the ability to utilize the 
method of intelligence in solving problems 
of human concern 

4. Developing creativeness 

5. Developing skills in democratic living 

6. Interpreting democracy 

7. Developing self-direction. 

Much has been learned about measuring 
acquisition of subject matter in the sciences. 
Some considerable research has been car- 
ried on to methods for 
teaching chemistry, physics, or biology 
subject matter. But in a school with ob- 
jectives like the ones listed above, research 
is needed continually and in all aspects of 
the including 
classes, to determine the extent to which 


discover best 


school program, science 
these attributes are being developed. 


Proposed research in science, then, 
should be oriented to the whole school 


curriculum. With the curriculum as a con- 


* The University School, Ohio State University. 
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stant referent, science research may be 


(1) 


which 


related to any or all of several fronts: 
To the selection of experiences in 
students can profitably engage; (2) To 
organization of experiences; and (3) To 
evaluation. 

rather wide 


There is (though by no 


means universal) agreement that a “prob- 


lem approach” is a good approach in 
science classes. Assuming the problem 


approach does have merit as a basis for 
organizing a chemistry, a physics, or a 
biology class, there still remain a number 
of questions on the fronts indicated above 
that call for further research. 

1. What used to 


identify significant »roblems that are po- 


procedures can be 
tentially significant for study in science 
classes? 

2. What criteria can be developed and 

applied to problems to judge their approp- 
riateness for study in particular scienc: 
classes? 
3. What sets o} criteria can be used to 
judge whether the objectives, questions, 
and activities proposed by teachers and 
students in studying a problem are com- 
patable with the “problem approach” 
(Some research on this question is being 
carried on at present by the author of this 
paper, but further work is needed on the 
question. ) 

4. What constitutes “teaching” in a situ- 
ation where a problem approach is used 

5. What are the best methods of making 
teaching materials, supplies, and general 
resources available when a problem ap- 
proach is followed in science classes: 

6. How can science programs based on 
Re- 
the 
question: “To what extent does the prob- 
lem approach adopted by science classes 
contribute to implementing the objectives 
of the school?” and “To what extent does 


the study of problems in science classes 


a problem approach be evaluated? 


search in evaluation should consider 


contribute to the solutions of the problems 
being studied?” 
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The above six questions related to the 
problem approach are suggestive of needed 
research. 

Another research and 
special study is needed relates to the con- 


front on which 
flicts and tensions that exist in our culture 
largely as a result of the impact of science 
and technology on the lives of people. The 
tensions are in students, in the community 
and in the culture generally. They involve 
adjustments in home and community life, 
personal outlooks on life, inter-group, mis- 
understandings, and attitudes about every 
phase of living. It is not the purpose here 
to elaborate on the nature of the cultural 
conflicts. That they exist is clear enough, 
and almost all of us are inadequately 
equipped with skills, knowledge, values 
and understandings to resolve the conflicts. 

It has out by 
writers * that we in our society have not 


been pointed many 
yet developed a common group of values 
and basic cultural patterns that serve us 
all in making decisions on common prob- 
lems or give direction to our thinking on 
social issues. Or such common values as 
may have prevailed during the early days 
of this country are now being disrupted by 
the rapid advance of science and_ tech- 
nology. We are relying on ways of thinking 
and judging that are inherited from an 
agrarian society that was much simpler 
than our present technological society. 
This is largely responsible for our conflicts. 

To solve this problem of excessive con- 
flict is indeed the problem of all of educa- 
tion, but in view of the avowed purposes 
of most high school science courses, the 
sciences have a special role in this connec- 
tion. Two important objectives serve to 
recall the unique function of science with 
respect to the problem. First, “To help 
students become familiar with their scien- 
tific and technological environment” and 
second “To develop a tendency to employ 


* See especially an article by Hubert Evans, 


“Science, Technology and the Secondary School,” 
written for Section Q of the A.A.A.S. in Boston, 
1947, 
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critical methods of thinking and scientific 
methods of problem solving.” These two 
objectives are certainly directed toward 
helping students become increasingly cap- 
able of living in a technological society. 

But is there not the possibility that com- 
plete success in achieving’ both of these 
ebjectives (and no one claims it has yet 
been done) would contribute to increased 
rather than less conflict in the lives of those 
who had successfully achieved the objec- 
tives? How would students committed to 
a policy of solving problems by the scien- 
tific method or by some method of critical 
analysis react in a society which up to now 
draws so heavily upon scientific values and 
methods in social policy making? The im- 
plication of this question is not to suggest 
that less attention be given to training for 
scientific thinking and acting, but that more 
and special attention be given to the manner 
in which the methods are to be employed 
in living. It is easier to refer to the diffi- 
culty than it is to state specific ways of 
doing research in this area. But perhaps 
the two following questions indicate lines 
of possible research in the realm of social 
tensions and conflicts: 

1. What are the particular areas and 
points of conflict encountered in living in 
our technological age that a study of 
science can help relieve? 

2. How can students best be equipped 
with a method of practical intelligence so 
they can make sound decisions—decisions 
in keeping with the demands of our present 
age—in the face of conflicting pressures, 
pre- 


judices? How can they learn to do this 


outmoded customs and _ irrational 
without becoming victims or casualties of 


the conflicts ? 


Science for Specially Gifted Students 
This next suggestion for research has 
doubtlessly been spoken and written about 
previously. Particularly, Dr. Newman of 
the Ohio State University department of 
chemistry has been interested in the pro- 


posal. In view of the present dearth of 
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and increasing need for research scientists, 
would it be possible to enlist the direct 
participation of a few high school science 
students in many schools in on-going re- 
search projects of significance? For ex- 
ample, a student might be associated with 
a botanist who is carrying on a series of 
plant experiments; or with a chemist who 
is conducting a group of related experi- 
ments one part of which could be assigned 
to a high school student. Other examples 
could be given of the various kinds of 
research in which the high school student 
might participate. 

Certain values might be seen in such 
an enterprise. First, the criticism that much 
experimentation in high school is merely 
checking ascertained results 
would be met. Second, if a student knew 


previously 


he was associated with significant research 
he would have special incentive to refine 
his skills and techniques relevant to the 
research being done. Third, the student 
would be in a position to judge whether 
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he would wish to do similar research as 
a vocation. 

Some of the objections to such a pro- 
posal loom large. It could be carried on 
only in or near university centers. Any 
research which a high school student could 
ordinarily pursue would have to be a 
routinized thing which, as such, would 
lose its educational value for him very 
quickly. Students with the many obliga- 
tions common to high school life would not 
have time to carry on such research, and 
moreover, many students who have a high 
degree of competence in science need a 
broadening experience rather than one 
which would channel their science interest 
to a specific type of research. Such are 
some of the arguments against such a 
proposal. 

However the case is not being argued 
in this paper. It would be for the purpose 
of testing these (as well as other) 
that 


proposal might be undertaken. 


“pros” 


and “cons” research related to this 


SOME SUGGESTIONS FOR RESEARCH IN THE 
SENIOR HIGH SCHOOL SCIENCES 


Rosert H. CARLETON 


Newark College of Engineering, Newark, New Jersey 


HE remarks offered in this paper are 
t confined to the senior high school 
level of instruction and apply mostly to 
the physical science areas, although the 
biological areas are by no means exempt. 
It should also be said that the chief basis 
for these remarks is the speaker’s on-the- 
job experiences with science teachers in 
a large city high school and two smaller 
suburban high schools over a period of 
eighteen years. 


First of all, I believe we would find 
rather complete agreement among the 


members of NARST on the following 
fundamental purposes or functions of in- 


struction in science: 


One, to contribute toward increased 
competency on the part of pupils in meeting 
and solving their problems of living, both 
of today and tomorrow. We quite agree 
that 


pupils a functional control over the funda- 


instruction in science should give 
mental and important concepts, laws, and 
principles of science. 

Two, to promote growth on the part of 
pupils in their use of scientific habits of 
thinking and doing, inclusive of those be- 
haviors generally summed up as scientific 
methods, attitudes, and appreciations. 

Three, to discover, guide, and nurture 
genuine “science talent.” 

Now let us consider the degree of ac- 
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complishment of these purposes in the class 
rooms over the country. We have serious 
doubts on all three points. Probably the 
best job has been done in relation to num- 
ber three above. Our “standard” courses 
in chemistry and physics as traditionally 
conceived have placed the emphasis on 
“science for the scientist’ rather than on 
“science for the citizen.” And the record 
of accomplishment along scientific lines in 
the last war does indicate that there were 
a considerable number of people around 
who did know something about science 
and who could make it function in a parti- 
cular type situation. Lowest in degree of 
accomplistment, probably, is number two. 
Here we have talked a lot but done little; 
have barely scratched the 
Seven Dr. Anton J. 
said, “Science in this sense 


we surface. 


years ago, Carlson 
(that is, as 
method and attitude) has as yet scarcely 
touched the common man, or his leaders.” 
There is no reason to suppose that the 
situation has changed materially during 
the intervening years. 

Now the thing that strikes me most 
forcibly is that so many teachers in the 
classroom do not now operate in accord 
with the findings of the science-education 
research that has already been done. As 
one example, the argument over demon- 
stration vs. individual experimentation 
goes on as if nothing at all had been done 
about the problem. Just why these teachers 
are not influenced by educational research 
[I am not sure, but I offer these possible 
explanations : 

First, they simply do not know about 
it. The subscription lists of the various 
journals which carry descriptions of re- 
search, the sale of yearbooks, etc., related 
to science education readily indicate the 
teachers reached 


small percentage of 


through these channels. 

Second, the lack of time keeps many 
from 
doing the kind of job they would like to 
do—planning 


informed and enthusiastic teachers 


new activities, developing 
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evaluation methods and devices, etc. It is 
a pretty sure bet that the chemistry teacher 
won't be discovering and nurturing science 
talent when he has to spend all the fall 
months the spring 


coaching soccer or 


months coaching tennis. 

Third, there is the pressure of syllabi or 
course outlines to be followed, “ground to 
be covered,” or tests to be faced—tests 
which place a high premium on memoriza- 
tion of informational materials; tests 
which give limited emphasis to evaluating 
students ability to apply principles in un- 
familiar situations; tests which give almost 
the 
scientific thinking and problem solving. 


no attention to various aspects of 

Fourth, the old bugaboo, real or imag- 
ined (and I believe it is mostly imagined ) 
of “college entrance requirements.” 

We have pleaded for the teaching of 
“functional” science in our schools. It 
seems in order to inquire, How and where 
do the findings of research in science edu- 
cation become functional? No doubt the 
writers of commercial textbook materials 
are influenced in more or less degree by 
the results of research, but I think you 
will agree that in the crucible of the class- 
room the textbook is not the vital factor ; 
it is the teacher—what he actually does in 
terms of what he really believes, Perform- 
ance counts for more that words written 
in a course of study preface. And as I have 
already indicated, sorry to say, I don’t be- 
lieve the typical senior high school science 
teacher has a really dynamic philosophy of 
science education based on the implications 
of research. Happly there are a good many 
notable exceptions, but by and large there 
is room Most 
teachers will no doubt agree to the impor- 


for much improvement. 
tance of “teaching the important prin- 
ciples” and will lay claim, not without 
justification, to improving students’ abili- 
ties to recognize and apply these principles. 
They will agree to the general and some- 
what vague idea of teaching pupils “to 
think” and to “be scientific.” They may 
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go to great lengths to employ demonstra- 


tions, visual aids, and other devices for 
attaining the but 
they are likely to be most cynical about our 


subject-matter goals; 


being able to develop problem-solving 
abilities and scientific habits to any great 
degree except in those pupils having a con- 
siderable endowment of native ability—and 
even here they are largely convinced we 
can or must depend on the latter outcome 
being concomitant with subject-matter 
achievement. 

What convincing research can we cite to 
controvert this belief? How can we con- 
vince science teachers, on a broad front, 
that they can and should take time to teach 
science scientifically? As Beauchamp 
pointed out in his 1932 monograph on 
Science Instruction, 
science teachers feel that they are special- 
ists in a particular subject-matter field and 
they resent any supervisory suggestions as 
to how to teach their subject—they con- 
sider themselves as subject matter special- 


senior high school 


ists, not as science educators. 

This recital hardly brings anything new 
to your attention. I have taken time to 
review these points, first, in order to em- 
phasize some of the problems that exist in 
practice, and second, because I believe they 
point the way to some urgent research 
projects that this organization should en- 
courage or even undertake as cooperative 
or team investigations. Here they are: 

1. Bold experimentation on a broad front 
to develop suitable courses in science for 
the senior high school level—possibly a one- 
year biological science course followed by 
a one-year pliysical science course, but in 
any event courses that should be recom- 
mended for students mot on the basis of 
whether or not they are “college prepara- 
tory,” but on the basis of the needs of gen- 
eral education and the students’ revealed 
interests, abilities, and next-step aims. An 
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important aspect of such a study would be 
an attempt to find out what kind and how 
much laboratory work is appropriaie for 
such courses. 

2. A comparison of the effectiveness of 
a “physical science” course vs. “chemistry” 
and/or “physics” in attaining the goals of 
science instruction accepted as valid for 
the purposes of general education. Work 
in this area has only just begun. 

3. A re-examination of what is suitable 


content for “chemistry” and “physics” 


courses (a) if these courses are to be re- 
education 


tained essentially for general 


purposes; (b) if these courses are to be 
geared to the beginning of intensive 


training for science-talented pupils. 

4. An exploration of the possibilities for 
developing a battery of tests useful in esti- 
mating the degree of proficiency attained 
by students in certain problem-solving 
abilities. The types of evaluation exercises 
used by the PEA during the eight-year 
study, the kind used on some of the college- 
level Co-op tests, and the kind used in the 
USAFI test 


examples. 


high-school chemistry are 
5. Some determination of the degree to 
which gains in problem-solving abilities 
can be expected of students in the so-called 
“lower-ability” group. 
6. A definition of the 
the science teacher. 


“work week” of 
7. The development of a “handbook” 
for use by teachers which would summarize 
the over-all implications and findings of 
the research already done in science edu- 
cation. Perhaps a Yearbook by NARST 
would serve the purpose. 

8. The dissemination, 
NARST, of the results of research 
marized in a form that teachers can under- 
stand that 
convince them, their supervisors and the 


perhaps by 


sum- 


and use and in a form will 


Boards of Education. 


administrators, and 
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DARRELL BARNARD 


Colorado State College of Education, Greeley, Colorado 


I. How effective have programs for the 
in-service education of teachers been 
in improving science instruction ? 

A. Programs to be investigated should 

include : 

1. Teacher-education workshops 

2. Consultant service 

3. Teacher clinics 

4. State and local curriculum studies 

5. Investigations conducted by special 
teacher committees 

6. Evaluation programs sponsored by 
accrediting agencies 

B. Question which need to be answered : 

1. What is known about the results of 
these attempts in improving science 
instruction ? 

2. Have they been effective in reaching 
high-school science teachers ? 

3. What kind of problems did the science 
teachers have? 

4. How were these teachers helped ? 

5. How did the problems of science 
teachers compare with those of other 
teachers ? 

6. What was the relative effectiveness 
of each type of program? 

7. What was learned about the most ef- 
fective techniques of working with 
science teachers? 

8. What features of each approach were 
most effective ? 

9. Under what conditions would each 
type of program be most effective? 

C. Methods of attacking the problem: 

1. Each program might be investigated 
separately. 

2. Several programs which have been 
conducted in one locality might be 
studied for the purpose of comparing 
their relative effectiveness. 

3. One of several problems might be 


studied in relationship to one or more 
of the programs, such as: 
do 


conscious of their problems ¢ 


a. How science teachers become 





b. What type of science teachers is 
most responsive to help? 

What the 

count for the failure of science teach- 

their [ 


are conditions which ac- 


ers to improve programs ot 


instruction ? 


A. This would involve a study of the 


science teacher on the job. 


B 


3 


? 


ut 


N 


oe 


10. 


ITI. 


A. Science 


), 


. Questions to be answered : 
What 


the essential improvements that need 


do science teachers consider 

to be made in science teaching ? 

Which improvements have they made 

in their teaching ? 

In what ways do they feel incapable 

of making improvements ? 

How did their pre-service education 

to with 
teaching problems ? 

. What effect does teaching load have 
upon their failure to attack instruc- 
tional problems? 


prepare them cope their 


». What are the personal and profes- 


sional ambitions of science teachers? 
. How long have they been teaching 
and how long do they intend to teach? 
. To what extent is professional litera- 
ture read? 


What encouragement do they get 
from the administration or other 


teachers ? 

What physical facilities are neeced? 
In instances where high-school science 
teachers are improving their programs, 
what factors initiated these changes? 


teachers who are doing 


better than average work would be identi- 


fied 


I 


and studied. 


3. Some of the questions previously 


listed would also be appropriate for in- 


vestigation here. Others should also be 


included, such as: 
1. What institutions, agencies, or per- 
sons have they found most helpful? 
2. What kind of help did they receive? 
3. Which was most effective? 














THE PLACE OF ELEMENTARY SCIENCE IN GENERAL 


EDUCATION 
Victor H. Noir 


Michigan State Colleae, 


ELEMENTARY SCIENCE IS 


GENERAL 


PART OF 
EDUCATION 

S OUR civilization grows more complex 
A the period of general education 
lengthens. It is a biological principle that 
the higher the animal species the longer 
the period of infancy and dependency. 
Over the past two centuries we have wit- 
nessed in this country an ever-lengthening 
period of compulsory education and at the 
same time a tendency to postpone voca- 
tional and professional education. It is 
now generally considered desirable in the 
United States for everyone who can pos- 
sibly do so to finish high school. There is 
a growing belief that even a year or two 
of education beyond this may in time be- 
come, if not a requirement, at least avail- 
able to all. Implicit in these developments 
and tendencies is the idea that education 
through the secondary schools should be 
and 
specialized and vocational. The main pur- 
to 
eighteen, and perhaps twenty, are held to 


largely basic general, rather than 


poses of education from ages four 
be the larger and more general aims which 
are desirable for all citizens of a democratic 
society. The vocational and propadeutic 
functions -are considered as secondary in 
importance. 

In planning the yearbook on science edu- 
cation, the committee * accepted this view- 
point as a basic principle in its work. It 
itself 


education beyond or outside the field of 


did not concern with science 


general education. Implicit in this view- 
point is the idea that science as a field or 


area of instruction has a rightful place in 


*W. A. Brownell, Duke University; Otis W. 


Caldwell, American Association for the Advance- 
ment of Science; G. S. Craig, Teachers College ; 
F. D. Curtis, University of Michigan; V. H. Noll, 
Chairman, Michigan State College; E. 
John Burroughs School. 


S. Obourn, 
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East Lansing, Michigan 


the level from 


primary to junior college. This place should 


program at every 


pre- 


be accorded to science not only because of 
its importance as an area of human knowl- 
edge but also because the nature and direc- 
tion of our advancing civilization makes 
No 


today’s world without dealing with and 


science inescapable. one can live in 
being affected by science, nor can he live 
effectively as an individual or as a member 
of society in ignorance of science. 

A young child of three or four interacts 
with his world and seeks explanations for 
happenings, and ways of gaining his own 
immediate ends. The explanations he gets 
and the methods he learns will inevitably 
involve scientific understandings. He may 
learn, even at this tender age, certain 
simple aspects of the scientific method of 
solving his problems, and some scientific 


attitudes. Other experiences will result in 


learning of increasing complexity and 
greater usefulness as the child grows. 
The committee was certain that it had 


a sound basis for assuming that science as 
a subject of instruction is a necessary and 
essential phase or part of the curriculum 
for all children and youth throughout the 
period of so-called general education. This 
period of general education naturally falls 
into three levels, namely, the elementary 
grades including pre-primary, the junior 


high school, and the 


senior high school 
The 


iittee recognized these levels throughout 


including the junior college. com- _ 
the report and accepted the responsibility 


of consideration and discussion of the 
problems peculiar to each. At the same 
time it was guided in its work by the view- 
point that there are many problems and 
obligations common to science instruction 
of all levels and that these common ele- 
ments should be emphasized and treated 


in a comprehensive and unified manner. 
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The Place of Elementary Science in the 


Yearbook 

It is my purpose to mention and discuss 
briefly what seem to me to be the areas of 
science instruction common to all levels 
and to emphasize particularly the relation- 
ships of such areas to science in the ele- 
mentary school curriculum. 

1. Objectives. There 
differences between the objectives of in- 


are no. essential 


struction in science at various levels of 
general education. The committee formu- 
lated a statement of objectives on_ this 
principle and, throughout the report, in- 
the 


those objectives. It is recognized that there 


struction is oriented in direction of 
will and should be differences in emphasis 
upon one objective or another at different 
levels but none are recognized as peculiar 
or applicable to one age or level alone. 
Children at all levels beginning with the 
primary, and possibly earlier, can and do 
learn to sense and identify problems, and 
to make toward solutions 


some progress 


at their levels of understanding ; 


and do develop understandings of phenom- 


they can 


ena and concepts appropriate to their 
respective levels of comprehension; they 
can and will grow under guidance and 
iustruction in the direction of developing 
scientific attitudes, simple skills, and in- 
terests. This point of view, far from being 
the 
well- 


an ex cathedra pronouncement of 


report is generally recognized as 
documented by research. 

2. Curriculum. The background of the 
content for instruction in science is com- 
mon to all non-specialized or pre-profes- 
sional courses. The purposes of general 
education are the development of the po- 
tentialities of the individual to the highest 
degree and social development to the end 
that the individual may make his maximum 
contribution to society. Science instruction 
makes its contribution to these goals in part 
through the development of functional un- 
derstanding of the environment and an 
adequate adjustment to it. Instructional 
content, though differing in detail, in com- 
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plexity and difficulty for different levels, 
will be drawn from common sources and 
oriented in the same directions of 
the 
to the natural environment, man’s 


will be 
growth for learner. Understandings 
related 
place in that environment, and the wise 
use and control of it, constitute the common 
background out of which content of science 
instruction for general education should 
be drawn. 

3. Methods. What has just been said 
about the instructional material of science 
applies equally to methods of teaching. The 
teacher in the elementary grades will utilize 
methods of teaching problem solving, for 
example, which are very similar to those 
used by teachers of science at higher levels. 
It is recognized that some of the steps in 
the scientific method may be too difficult 
for some children to grasp and use but 
they can learn to recognize and arrive at 
satisfactory answers or solutions to simple 
problems such as, “what happens to the 
snow when it melts” or “why do we have 
summer and winter.” In solving such 
problems they learn to define problems, to 
suggest and test hypotheses, to draw con- 
and test them. The methods of 


teaching at this level will be the same so 


clusions 


far as they go, as those which will be used 
for the same purpose at the senior high 
school level. Young children, as well as 
older ones can learn to observe and iden- 
tify as a means to interpretation; they can 
participate in planning; they can manipu- 
late and use equipment, and perform or 
assist in carrying out simple experiments. 
These are few methods of teaching which 
are peculiar to any particular level. It is 
not the method which varies so much from 
level to level as it is the way in which it 
is adapted. One would not expect to lec- 
ture for a half hour to five year olds but 
one would “tell” them some interesting 
fact or story in five minutes or less. 

4. Evaluation, Here, too, there are many 
points of similarity in technique. The com- 
mittee in its earlier deliberations planned 
to have but one chapter in the yearbook on 
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evaluation. 


work 
gressed it was deemed advisable to have 


However, as the pro- 
two shorter chapters cross-referenced to 
each other, one showing specific applica- 
tions of evaluation techniques in elemen- 
tary science, the other oriented primarily 
to the 
wide variety of testing and evaluative pro- 


secondary 


level but describing a 


cedures adaptable to any level. Neverthe- 
less, the point of view here again is that 
there are more similarities than differences 
and that the purpose and techniques of 
measurement and evaluation are much the 
same at all levels. 

5. Teacher education. The trend in the 
education of teachers of science at the 
secondary level is toward broader, more 
inclusive programs. In some places five 
years is considered the minimum accept- 
able period beyond high school for the edu- 
cation of all teachers in secondary schools. 
At the elementary level we are still strug- 
gling to reach the point where all elemen- 
tary school teachers will have a bachelor’s 
degree. From the standpoint of elementary 
science we are concerned with the attain- 
ment of a desirable minimum of work in 
science courses and 
teachers and with the breadth and scope 
of such work. The yearbook includes a 


methods for all 


chapter on the education of elementary 
and the 


science teachers for junior and for senior 


teachers one on education of 
high schools. In both, the common problem 
of minimum acceptable amounts and kinds 
of courses in science and related fields is 
recognized and discussed; the importance 
of both pre-service and in-service educa- 
tion of teachers is also recognized; and 
the 
teachers, elementary and secondary, to a 


importance of educating science 
fuller realization of the social implications 
of science and their function and responsi- 
bility for exercising leadership is stressed. 

It appears, therefore; that in all impor- 
tant phases of instruction in science, ele- 
mentary science is an integral part of the 
sequence from nursery school to university. 
It is not regarded as something on which 
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there may be a lesson out of a book close 
at hand when time can be spared from 
other matters. Instruction in science is 
considered to be just as much a part of 
the curriculum as any other subject and 
second in importance only to the three R’s. 
It should hold a place of such importance 
at the elementary level as would assure 
regular and good instruction to every 
school child continuing from the time he 
enters until he leaves. Nothing less than 
this can be justified in the light of the 


needs and problems of our time. 


Organization of the Section on 
Elementary Science 

Section I] of the yearbook on science 
education is divided into six fairly short 
chapters. A brief résume of each may not 
be inappropriate since the yearbook is not 
yet in circulation and very few persons 
have seen it. 

Chapter five deals with the background 
of the curriculum in elementary science. It 
the [ 


science knowledge and the universal need 


emphasizes universal character of 
for understandings of the world in which 
we live. The chapter discusses in some de- 
tail the relationship of instructional mate- 
rials to the purposes of science in modern 
society, and the desirability of continuity 
in the program of science instruction, both 
from year to year and also during any one 
year. 

Chapter six continues the discussion be- 
gun in chapter five from the standpoint of 
the organization of instructional materials. 
The desirability of organizing science in- 
struction around problems that have social 
value and are challenging to children is 
emphasized. It is stated that the classroom 
teacher has the responsibility of repre- 
senting both science and education in his 
that he 
cooperation with agencies responsible for 
health, 
which serve his community. 


role as teacher and should seek 


recreation, and general welfare 


In chapter seven materials and methods 


of teaching science in elementary grades 
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are discussed. Consideration is given to 
the problems of method as determined by 
objectives and the importance of devel- 
oping an increasing ability to apply ele- 
the 
solution of problems of daily living is 


ments of the scientific method to 
stressed. The desirability of adequate space 
and equipment for teaching elementary 
science is brought out clearly though with- 
out minimizing the need of using materials 
and equipment close at hand. 

The eighth chapter deals with problems 
of evaluation in elementary science instruc- 
tion. Section one is concerned primarily 
with various methods or techniques for 
evaluation and points out the desirability 
of a broad concept of measurement in re- 
lation to the various objectives of science 
education. Part two deals particularly with 
the interpretation of overt behavior as a 
means of judging the results of instruction 
in elementary science. It is emphasized 
that evaluation 


process 


throughout the chapter 


continuous and an 


teaching and learning, 


should be a 
integral part of 


participated in by children whenever 
practicable. 

Chapter nine treats of the special prob- 
lems of teaching science in rural schools 
and in large urban centers. It is main- 
tained here that the chief difference be- 
situations lies in 


rural and urban 


nature of 


tween 
the 
Abundant resources are available in both 


the resources available. 
types of situations and teachers should be 
made familiar with them so that they may 
be utilized as fully and effectively as 
possible. 
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section on 


the the 
teaching of science in elementary grades is 


In chapter ten 
closed with a discussion of the education 
of teachers. It is held that prospective ele- 
mentary teachers need broad training in 
all areas of science rather than specializa- 
tion in a few areas. Science courses for 
such teachers should be planned and 
organized especially for them. 

The point of view that the education of 
teachers is continuous and that there should 
be no break between pre-service and in- 
service education is stressed. Many prac- 
tical suggestions for in-service activities 
and programs are given. The yearbook on 
science education devotes a_ substantial 
amount of space and most thoughtful con- 
sideration to the problems of instruction 
in elementary science. In this way the 
responsible committee underlines its belief 
in the elementary curriculum. Some of the 
most significant changes and developments 
in science education are occurring at the 
elementary level. The history of education 
reveals that new ideas have usually come 
up, often against strong opposition, from 
the early levels of the common school. Our 
greatest philosophers in education from 
Comenius to Dewey have in most instances 
been concerned with education in the ele- 
mentary school. Instruction in science as 
a part of the curriculum for the early 
years may well set the goals and the pace 
for science education at higher levels. I 
commend the yearbook to you as a docu- 
ment which not only recognizes but also 
does what it can to encourage the realiza- 
tion of that potential contribution. 


DIRECTIVES FOR RESEARCH IN THE SCIENCE EDUCATION 
OF TEACHERS 


Etsa Marie MEDER 
Houghton Mifflin Company, Boston, Massachusetts 


. Is probably safe to assume that all of 
us are committed to the principles of 
general education, that education which 
fosters the integrated growth and devel- 


cpment of the individual and the realiza- 
tion of democracy and community. The 
unifying character and common objectives 
of general education suggest a rearrange- 
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ment of words in the phrase, “the education 


of science teachers.” “The science educa- 
tion of teachers” affords more opportunity 
to focus on the problems of general educa- 
tion. It does not suggest that we are 
concerned only with the preparation of 
secondary school teachers of science, or 
that we desire more subject-matter distinc- 
tions in our schools, or that we are special 
pleaders for our own interests. 


I. IDENTIFYING BROAD AREAS OF 
RESEARCH 

The topic, Research in the Science Edu- 
cation of Teachers, lends itself to analysis 
from several points of view. First, of 
course, it is readily divided into two cate- 
gories of pre-service and in-service educa- 
tion. It is not easy to draw a line of 
demarcation between them. This difficulty 
was evidenced in the 1942 report of the 
National Committee on Science Teaching 
( National Committee on Science Teaching. 
The Education of the Science Teacher. 
Washington, D. C. National Education 
Association, 1942.) and is increasing with 
the growing recognition of the continuous 
nature of teacher education. However, the 
distinction is still valid, because tne recog- 
nition is frequently on a verbal level only, 
not on a level of action. If in-service edu- 
cation of teachers be defined—in the terms 
used by the Commission on Teacher Edu- 
cation (Prall, Charles E., and Cushman, 
C. Leslie. Teacher Education in Service. 
Washington, D. C. American Council on 
Education, 1944)—as steady growth in 
the capacity to teach, broadened under- 
standing of human development and human 
living, and growth in the capacity to work 
with other people, then in-service educa- 
tion is all too generally left to chance, or 
at best to the initiative of the individual 
teacher. By making the distinction between 
pre-service and in-service education in an 
analysis of the general topic, we may point 
up not only the need for the development 
of techniques and programs of in-service 
education but also the need for investiga- 
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tion of the means by which continuity in 
teacher preparation and growth can be 
achieved. 

From another vantage point the topic 
is seen to have at least three aspects: 

(1) The science education of the 
elementary-school teacher 

2) The science education of the 
secondary-school teacher of non-science 
subjects 

(3) The education of the secondary- 
school science teacher 

These aspects overlap and can be both 
added to and subdivided. They are worth 
recognizing because they facilitate the 
analysis and delimitation of problems. 

Of the three aspects mentioned, the 
second seems most in danger of neglect. 
Since the high school is an institution for 
general education, it is important that sec- 
ondary school teachers of all subjects have 
such knowledges as will help them to in- 
tegrate their own experiences and so be 
ready to foster the unifying character of 
general education rather than reenforce 
the discreteness and compartmentalization 
existing in most high schools today. 

A third point of view from which to 
analyze the problems of the science educa- 
tion of teachers is that of science subject 
matter. This aspect may be profitably con- 
sidered under four heads: 

(1) The first is that of the facts of 
science—information that is usable here 
and now by its possessor. 

(2) The second is harder to name. It 
is what is sometimes referred to as 
knowledge about science. The one who 
knows is extremely vague as to details, 
but he is aware that certain phenomena 
exist—a relationship between sub-atomic 
energy and solar heat, for example. 

(3) The next is easy to name, but 
tremendously difficult to clarify, I refer, 
of course, to “scientific method.” 

(4) Finally, there is an understanding 
of the uses to which science has been 


put and can be put. 
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Science has been used to produce goods 
from natural resources, but not vet to dis- 
tribute products so that all may have the 
abundance technology has made possible. 
It has been used to develop entirely new 
resources—“make airplane wings out of 
sea water, fertilizer out of air, little atoms 
(Cohen, Felix S. “The 


Role of Science in Government.’ Address 


out of big atoms” 
before the American Association for the 
Advancement of December 29, 
1946)—for what constitutes a resource is 


Science, 


a function of human intelligence and in- 
genuity. But it has not been used to bring 
about the good life of human freedom, to 
analyze judgments of value, and to bridge 
the gap between what is and what ought 
to be. 

When we look at these three aspects and 
their several subdivisions, cur topic takes 
on the appearance of a hexahedron con- 
sisting of 24 blocks. These blocks define 
broad areas of research, and make possible 
preliminary delimitations of research 
topics. What we have now is a three- 
dimensional “blueprint.” 


II. TYPES OF RESEARCH IN 
SCIENCE EDUCATION 

It may be profitable at this point to turn 

to a brief consideration of the kinds of re- 

search that have been carried on in science 

education and are being conducted by in- 

dividuals and groups at present. Reported 

research in science education seems to be 
of these sorts: 

(1 

(2) 

detailed analysis of textbooks 


Historical studies 


_— 


Surveys of practices, including 


(3) Opinion polls 

(4) Controlled experiments, such as 
teaching and learning investigations 

(5) Development of tests and other 
measurement and evaluation instruments 

(6) Philosophical studies, leading to 
the identification of objectives, the rise 
of new emphasis, and the specification 
of course content and curricula 
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(7) Detailed reports and descriptions 
of classroom procedure 

In an article in which he made a slightly 
different classification of types of research 
(Blick, David J. “Recent Trends in Re- 
search on Science Teaching.” Education, 
65: 391-398 March, 1945), Blick pointed 
out that research in science education was 
primarily of the opinion-poil type. There 
is clearly opportunity for other kinds of 
research. Blick also reported a decrease in 
the number of historical studies. This can- 
not be because we of today have nothing 
to learn from history. It would be espe- 
cially valuable, for instance, if teachers had 
an understanding of the ways in which 
scientific discoveries and_ technological 
change. 
President Conant has recently suggested 
that “‘case studies” of how scientific knowl- 


developments accelerate social 


edge is gained could be of real significance 
in general education, if such case studies 
were available. They would help people to 
understand that scientific concepts develop 
out of experiments and observations, and 
give rise to new experiments and further 
observations, They might perhaps, in the 
words of Georges Sarton, “develop people 
who will be links between technological 
barbarians and ignorant humanists.” 
Each type of research has been fruitful, 
especially as the implications of the reports 
have been recognized. They are good 
jumping-off places for the improvement of 
practices. Research studies, like other tools, 
are useful to the extent that they are used. 


Too often nobody does anything about 
them. Probably one of the greatest needs 
in science education today 1s to find a way 
of getting the results of research into the 


classrooms of America. May I express the 
hope that N.A.R.S.T. will find a way to 
crack that nut. 


III. WHERE RESEARCH CAN BEGIN 
As you all know, one of the hardest 
things to do is to bring a research study 
to an end. There are always new doors 
opening, untravelled avenues stretching in- 
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the distance. When the 


investigator finally records his summary, 


vitingly into 
he finds himself with any number of hy- 
potheses in which he has reasoned confi- 
dence and which are ripe for experimental 
evaluation. Research breeds research. 
The analysis of research already reported 
is one starting point for research in the 
science education of teachers. Some other 
starting points are analyses of: 
(2) Trends in practices in teacher 
education 
(3) The 
rience 
(4) 
with reference to the jcb the 
should do 


difficulties teachers expe- 


The job the schools are doing, 


school 


(5) The responsibilities of teachers 

(6) The objectives of science educa- 
tion 

(7) The results of teaching 

(8) The persistent prcblems of living 

(9) Current social problems 

(10) The impact of science in human 
affairs. 


We cannot undertake even superficial 
analyses of these now, but two items should 
be elaborated a little. teacher 
education have been identified by the Com- 
The list 
appearing in the Commission’s final report 
(Commission on Teacher Education. The 
Improvement of Teacher Education, Wash- 
ington, D. C. American Ceuncil on Edu- 
cation) includes the following: 


Trends in 


mission on Teacher Education. 


Integration of subject matter 

Combination of theory and _ practice, 
study and experience (which may be 
interpreted to mean work experience as 
well as teaching experience, although 
the Commission did not mention this) 


Provision for understanding child 
development 
Attention to communities and _ their 


problems 
Student participation in planning 
As for in-service programs, the Commis- 


sion reported two major issues: how to 
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help the teacher do better what he sees as 
his job, and how to help the teacher see 
better what his job is. 

The responsibilities of teachers may be 
analyzed with respect to the students they 
teach, the subjects they teach, their schools, 
and their communities. Since their educa- 
tion should fit them to accept responsibili- 
ties in all these areas and to discharge 
them properly, teachers must have oppor- 
tunity to study and understand (a) human 
growth and development, (b) methods of 
making the most effective use of their sub 
ject matter in daily living, (c) the possi- 
bilities for techniques for improving the 
services of the school, and (d) the devel- 
opment, function, and problems of com- 
munities. 


IV. STANDARDS FOR RESEARCH 

In conclusion, I should like to suggest 
two criteria for research in the science 
education of teachers: 

(1) It must be carefully planned. The 
principles of “scientific method” should be 
applied with the recognition that they are 
applied to social events which are neces- 
sarily more variable than natural events. 
This recognition introduces complications 
that make planning more difficult, but that 
at the same time make it more important. 
However, the planning must be imagina- 
tive, and this means not only that it must 
be creative, but also that it must be 
continuous. 

(2) 


group research, should be guided by re- 


Educational research, including 
sponsible purpose. There is a place for 
“pure” research, but in education we are 
dealing with human beings, and we cannot 
be neutral to the aims and aspirations, to 
the dignity and personality, to the welfare 
and worth of our subjects. Means do not 
dictate ends any more than ends justify 
means. We must keep in mind the funda- 
mental aim of education in a democracy, 
which, when all is said and done, is the 
freedom of the and 


individual, liberty 


justice for all. 
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A LTHOUGH this session of the confer- 
ence is supposedly devoted to the 
problems of science teacher education | 
shall wish to interject a suggestion or two 
for research which does not strictly fall 
within that category. These are sugges- 
tions for research in the area of science in 
general education at the college level, an 
area for which no provision has been spe- 
cifically made in this conference. Perhaps 
this deviation from the letter of the topic 
of the session is not bad. As I understand 
it, we are dealing with problems of science 
education wherever we find them, whether 
in the curriculum, classroom methods, or 
the education of the science teacher. From 
the student’s view point all of these are 
probably no more than facets in the whole 
of a learning experience in the area of 
science. 

We at Stephens College are committed 
to a functional program of general educa- 
tion. That is our business. We are con- 
cerned with the skills, understandings and 
cultural tools which prepare young peuple 
for the common life of intelligent citizens 
of their own time. Some of our students 
enter scietific professions, but the great 
majority of our women marry and settle 
down to positions as housewives and lay 
leaders in community life. For them we 
agree with Bernal that “The first objective 
of science in general education is to pro- 
vide enough understanding of the place of 
science in society to enable the great ma- 
jority that will not be actively engaged in 
scientific pursuits to collaborate  intelli- 
gently with those who are, and to be able 
to criticize or appreciate the effect of 
science on society. The second objective 
which is not entirely distinct, he continues, 
“is to give a practical understanding of the 
scientific method sufficient to be applicable 
to the problems which the citizen has to 
face in his individual and social life.”” Those 
are the goals toward which we are working 
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olumbia, Missouri 


at Stephens College. Our methods may 
vary considerably from standard due to 
our high degree of individualized instruc- 
tion, but our ultimate goals in our general 
science courses are perhaps very similar 
to those in most or all colleges and uni- 
versities interested in general education. 
We assume, therefore, that those problems 
which concern us most are also of concern 
to other schools with similar interests. 
Within this framework of general edu- 
cation just outlined we are interested in 
a number of problems which call for re- 
search. First, what should be the character 
of the training for the teacher who is to 
teach in the area of science in general edu- 
cation, particularly at the college level? 
Teachers qualified to teach these general 
courses well are particularly difficult to 
find. The head of our division at Stephens 
states it is much easier to find suitable 
“straight line” science 
courses than for the general course, but 


candidates for the 


then he adds, “It is so much easier to teach 


the specialized courses.” Experience has 





shown that specialists in the various 
branches of science generally are not suited 
to offer courses of the science survey type. 
Try as hard as they will to do otherwise, 
they tend to emphasize the material of 
their own specialty at the expense of more 
general concepts which probably have 
greater value for a course of this kind. 
What then should be the nature of the 
teacher’s training? We at Stephens believe 
that first and foremost the teacher must put 
the student as a learning human being in 
the center of the stage. All instructional 
material must be secondary to the growth 
of the student as an individual. To tie end 
of good instruction the science teacher in 
general education should perhaps have 
more than the usual amount of work in 
social science, liberal arts, psychology, 
counseling and methods of science teaching. 
Breadth of training in several or ail the 
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major fields of science is more important 
than concentration of effort in a single 
field. General education is not concerned 
with the highly specialized knowledge of 
scholars in science. Therefore, the highly 
technical science courses and sources in 
scientific research techniques are of very 
doubtful value. The whole area of curri- 
culum for the teacher of science in general 
education needs investigation. 

What is the 


place of laboratory work in a program of 


A second problem is this: 


science in general education at the college 
level? There can be little logical argument 
for conventional laboratory work in science 
courses for purposes of general education. 
Demonstrations, field trips, motion pictures 
and aids have their 
place. But should all laboratory work be 
replaced by these more or less vicarious 
experiences? Can charts and 
microprojected prepared slides of Proto- 


other audio-visual 


movies, 


zoans, for instance, ever quite replace the 
student’s studying living Protozoans under 
his own microscope? Is not the nature of 
malaria more clearly understood after the 
student actually seen for himself 
Plasmodium parasites in human _ blood? 


has 


Can explanations, discussions, and demon- 
strations ever fully substitute for a student 
typing his own blood in the laboratory? 
Can one ever fully understand the scien- 
tific method without dealing first-hand in 
some of the materials and techniques of 
science? We at Stephens are not yet ready 
to discard laboratory work completely. We 
would like to the 
problem. 


have answer to this 


Our couched in 
What should 
teachers of science in general education do 
to meet their new responsibilities im the 
emerging Atomic Age? We are now in the 
second year of the Atomic Age, yet poli- 
the 


realizing that we really are living in a new 


next suggestion is 


serious responsibilities : 


ticians and world in general, not 


age, are trying to go on “as usual.’ The 


handling of the Lilienthal nomination has 
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been indicative of the almost complete in- 
sensibility to the importance of the awful 
demand solution. Like 


problems which 


Harold 


those who worked on the Manhattan Proj- 


Urey, many of us, particularly 
ect and feel we know something of the 
magnitude of the problems involved, are 
“frightened men.” And time is not on our 
side! Something must be done and soon. 
But what to do? Much work is needed here 
now. Stephens College recently made a 
number of preliminary investigations with 
an eye toward taking the initiative in re- 
search in this area. The college was willing 
to finance the project to the extent of 
thousands of dollars. It soon be- 
that 
go on with this project any outcomes inight 


several 


came evident, however, should we 


rather 
than national in scope. We were and are 


tend to be considered institutional 


interested in seeing a national organiza- 
tion embark upon research on this prob- 
lem in order that the results may be quickly 
and efficiently inserted into all American 
education. I feel sure Stephens will be glad 
to cooperate in any such undertaking, and 
I have looked into the matter sufficiently 
to feel relatively sure that the National 
Atomic 
also be glad to add its resources. Possibly 
the National 
Science Teaching is the organization to 
undertake this That I do not 
know, but I am sure the work needs to be 


Committee on Information will 


Association for Research in 


research. 


done. 

My fourth suggestion is as much for 
purposes of promotion as for research: 
What is the responsibility of colleges and 
universities, particularly graduate colleges, 
for offering courses in recent developmenis 
in science designed specifically for prac- 
ticing teachers of science in general edu- 
cation? Research does need to be done into 
the nature of such courses, but their value 
seems obvious. Science is simply moving 
too fast these days for the average class- 
room teacher to keep up with develop- 
Our feeling is that this 


ments. course 
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should be ever-changing, new materials 
being added at each offering and older 
materials which have become more or less 
common knowledge being loped off. Each 
five or six years the course content should 
be completely changed, after which time 
a student should be allowed to take it again 
for credit if he wished. Surely a course 
of this kind would be most useful for 
teachers of science in general education. 

Finally, research is urgently needed on 
this problem: What should be done to in- 
crease the readability of textual materials 
in general education? Again and again lay- 
men level against science the criticism that 
scientific books and articles are so difficult 
as to be almost unreadable. Scientists are 
accused of using a mumbo-jumbo all their 
own. As with mathematics, students fre- 
quently get “buck fever” before the course 
ever gets underway. 

Using the Flesch formula we roughly 
determined the readability of a number of 
common science textbooks as follows: 
Author Title Difficulty 
Score 


Stanford Man and the Living 


World 5.24 
Rogers et al. Man and the Biologi- 

cal World 6.00 
Young et al. The Human Organ- 

ism and the World 

of Life 5.78 
Hegner College Zoology 5.88 
Jean et al. Man and His Bio- 

logical World 5.43 


Man and His Physi- 
cal World 5.76 
This Physical World 5 
Clark et al. The Story of the 
Cheronis et al. Physical World 


Jean et al. 


st 
wu 
un 


Copyright 
Author Title Date 
Stanford Man and the Living World 1940 
Rogers, 
Hubbell, Man and the Biological World 1942 


Byers 
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It is to be noted that all of these books 
except Hegner’s “College Zoology” are of 
the survey type, commonly used in general 
courses. Yet according to the Flesch 
formula all rate “DIFFICULT.” Flesch 
says not more than 20%-24% of the adult 
U. S. population can read these books ef- 
fectively. For Rogers, Hubbell and byers 
the figure would be approximately 5%. 

It is to be noted further that the Flesch 
formula is perhaps most vulnerable in 
scientific writings inasmuch as it does not 
take into consideration either technical 
vocabulary or mathematical formulae. 
These, of course, would further increase 
the difficulty of comprehension. 

Surely if science is to become functional 
in the lives of intelligent but non-scientific 
citizens its principles must be made under- 


¢, non-technical 


standable through interesting, 


language. 

These then are my five suggestions for 
research : 

1. What should be the character of the 
training for the teacher who is to teach in 
the area of science in general education, 
particularly at the college level? 

2. What is the place of laboratory work 
in a program of science in general educa- 
tion at the college level? 

3. What should teachers of science in 
general education do to meet their new 
responsibilities in the emerging Atomic 
Age? 

4. What is the responsibility of colleges 
and universities, particularly graduate 
colleges, for offering courses in recent 
developments in science designed specifi- 
cally for practicing teachers of science in 
general education? 

5. What should be done to increase 
the readability of textual materials in 
science in general education ? 


Average Diffi- 


Number Grade culty 

Publisher Samples Range Level Score 

Macmillan 7 9.04-11.92 10.24 5.24 
McGraw- 

Hill 7 10.72-13.01 11.00 6.00 
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Young, 
Stebbins, The Human Organism and the 1938 
Hylander World of Life 


Hegner College Zoology 1936 
Jean, 

Harrah, Manand His Biological World 1944 
Herman, 


Powers 


Jean, 

Harrah, Man and His Physical World 1944 
Herman, 

Powers 


Clark, 
Johnson, This Physical World 1941 
Cockaday 


Cheronis, 
Parsons, The Story of the Physical World 1942 
Ronneberg 
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WHAT PROBLEMS RELATED TO THE EDUCATION OF 
SCIENCE TEACHERS ARE IN NEED OF RESEARCH 
BY INDIVIDUALS OR GROUPS OF SPECIALISTS 


Ropert K. WICKWARE 


Willimantic State Teachers ( 


ae discussing this topic in terms of 
specific suggestions for research, there 
is a need to provide some basic orientation 
or framework for such a discussion. Profes- 
sor Caswell, in his book Education in the 
Elementary School, has made such a chal- 
lenging statement concerning the role of 
education in our modern society that it 
seems pertinent to quote it at this point. 
Many other educators fortify this viewpoint 
of the relationship of the school and the 
community, but this statement seems es- 
pecially cogent in view of the emphasis in 
this particular paper: He states that 

first, the elementary school program should be 
based more fully on an understanding and ap- 
praisal of the social forces and conditions of 
our times. An educational program has meaning 
and significance in terms of a particular time and 
place. It is dynamic only as its workers sense 
the needs in the society which is served and 
ministers to them. . . . Looking forward, elemen- 
tary school workers should seek to understand 
more fully our contemporary culture in its most 
fundamental aspects. They should sense current 
Strains and stresses, the operation of underlying 


Harper 8 8.12-12.28 10.78 5.78 
Macmillan 8 9.68-14.48 10.88 5.88 
8 9.88-11.24 10.43 5.43 
Ginn 7 10.14-11.88 10.76 5.76 
McGraw- 
Hill 7 8.29-12.07 10.89 5.89 
Houghton 
Mifflin 9 9.55-11.89 10.55 5.55 
‘ollege, Willimantic, Connecticut 
forces and needs for improvement. Secondly, 


the elementary school has always been the school 
of the people. . . . It becomes increasingly clear 
that the immediate community needs the school 
as a positive force for social betterment. . . . Not 
only do communities need these services but 
teachers and children need such activities to 
provide realistic and significant educational ex- 
periences. . . . The school therefore needs the 
community. Without it as a direct resource for 
the educational program, the laboratory of living 
is greatly restricted." 


In keeping with the above statement 
that educators must be cognizant of the 
contemporary culture in its most funda- 
mental aspects, it is important to recognize 
that problems of the culture are real to 
individuals in terms of their experiences 
in their own environment. Conservation of 
the soil does not mean the same to a New 
England farmer as it does to Middle 
Western wheat grower. To one it is con- 
cerned with lowering the ground velocity 

1 Caswell, H. L., Education in the Elementary 


School, New York: American Book Company, 
1942, pp. 301-303. 
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of water run-off, to the other with lowering 
the ground velocity of the wind. To both 
it may be real as a national problem. But 
“ach must start with the reality of his own 
experience. The same point might be illus- 
trated with the 
held by persons of different geographical or 
cultural areas. To each group of persons 


ideas on discrimination 


the problem is a significant one, but to each 
group its significance will be meaningful in 
manifestation. It is 
granted that people’s conception of prob- 


terms of its local 
lems of our culture must be taken beyond 
their own limited provincialism. However, 
if teachers’ awareness of these problems is 
to be such as to promote or encourage a 
realistic program of action in relation to 
them, then they must be aware of and 
sensitive to problems of their own area. 
People have a strange and confounding 
way of being glib about problems of others. 
An air of consternation too many times 
seems to pervade a discussion of their own. 

What is the role of science education in 
a consideration of these problems of our 
culture? Science teachers, or teachers with 
competence in science, must understand 
and be able to act upon these problems from 
two aspects. First, what can science con- 
tribute to their amelioration ? Second, what 
in these problems is it essential for science 
to explore further ? 

Science can contribute much to the 
amelioration of many of the problems that 
and 
the 


presently plague us. The information 
knowledge ordinarily classified under 
physical and biological sciences has much 
relevancy to problems of stream pollution, 
soil conservation, racial and intergroup 
discrimination, housing, and many others. 
This information is valuable and must be 
brought to bear at the point of need. But 
science teaching needs to be concerned also 
the 
culture. 


with broader role of science in our 
How can the data of the newer 
sciences of anthropology, sociology, and 
psychology be used, since they make such 


a vital contribution to our understanding 
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of the impact of science upon people? The 
research of Kardiner, Linton, Odum, Lind- 
eman, and others can contribute greatly 
to our understanding of why the data of 
contributed full 
The 


atomic scientists are pioneering a new and 


science have not their 


measure to the welfare of people. 
significant role for science personnel. The 
biological or physical scientist can no 
longer afford to watch his vast stores of 
data lie unused in terms of their actual 
utilization in the lives of millions of people 
throughout the United States and the world 
at large. 

This second aspect of science teaching 
is concerned with the role of science in ex- 
ploring further certain problems or parts 
of problems about which pertinent data is 
lacking or unorganized. What is the crea- 
tive role of the science teacher? How can 
the science teacher aid in assembling data, 
in providing new data, or in drawing in- 
ferences or conclusions from previously 
discovered materials? For example, are 
there data available for the average individ- 
ual on stream pollution in his own area? 
Can he translate the available generalized 
materials into action, or will he resign 
himself to a policy of inaction based on a 
feeling that he couldn’t possibly apply the 
data he finds to his own situation? Is there 
material available on the use of modern 
building materials in his own locality? Are 
cinder blocks suitable for this area, and 
for what type of building? How much 
added weight will a flat roof bear with 
fifteen inches of wet snow? These are 
problems which people face. How can these 
same people utilize the vast stores of 
scientific data to date? As 
Bernal so definitely implies, teachers could 


accumulated 


become a liaison between the problems of 
people and the facilities of sgience.* Fur- 
thermore, what is the role of science in the 
creation of problems? Do people under- 

2 Bernal, J. D., The Social Function of Science, 


New York: The Macmillan Company, 1939, 
pp. 246-260. 
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stand the impact of science upon our 
culture? Do they regard science as a crea- 
tive force which can be used for good or 
evil, or as an enigma vaguely responsible 
for the troubles of the world? Science 
teachers have much to contribute in 
creatively attacking some problems of our 
society, in serving as a liaison between the 
facilities of science and the problems of 
people, and in interpreting this role of 
science in our modern culture. It is with 
this brief background of discussion that | 
wish to pose the following three basic 
problems for research. They are stated in 
outline form as this. form seems best 
adapted to emphasizing the steps neces- 
sary to carry on such a research project. 
1. How does an adequate orientation to 
the problems of a specific region, to 
basic knowledge of science and the 
materials of science, and to a working 
knowledge of group dynamics, affect 
the kinds of experiences teachers plan 
for and with youth and children? 
1.1 Measurements of: 


— 


.11 Teachers knowledge of prob- 
lems of region 
.12 Teachers sensitivity to ways 


— 


problems affect children and 
youth 


—_ 


.13 Teachers awareness of the 
scientific resources and the 
materials available for studying 
and acting on problems of the 
area as these affect children, 
youth, and adults 

1.2 How do teachers plan in relation- 

ship to the three points above 


_ 


.21 What topics or centers for ex- 
periences do they use 


— 


.22 What techniques are employed 
for study, for laboratory, and 
for field experiences 


—_ 


.23 What specific relationship to 
life in the community does the 
study involve 

2. How can teachers colleges establish cur- 
riculum centers to provide a_ wide 
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lems of a region? This would involve 
research in determining and developing : 
2.1 Kinds of materials desirable (The 
following suggestions are listed as 
typical of the specific materials 
needed ) 

2.11 Laboratory 
Dissection—squirrels, — chick- 
ens, cow's head 
Thread—strength, dyes, etc. 
Calcium chloride for use on 
roads 
Pollution of streams 
Blood types 
Nutrition—local diets 
Amplifiers and sound systems 

2.12 Reading materials 

Foods—local, substitutes 
Gardening 
Weed control—poison ivy 
Pest control 
Working with stone 
Characteristics of local build- 
ing materials 
Properties of insulating mate- 
rials 
Properties of cleaning mate- 
rials 
Native vegetable dyes 

3 Visual Materials 
Collections 
Charts 
Maps 
Slides 


bo 
— 


2.2 Writing of reports and studies 
2.21 Checked as to vocabulary and 
style for the various maturity 
levels for whom they are 
designed 
2.22 Checking for scientific  ac- 


curacy 


to 


.23 Checking for effectiveness in 
providing data for the prob- 
lem involved 


to 


.3 Distribution and use 


tho 


.31 To schools and educational 


agencies of the area 


bo 


32 To adult groups, such as 


variety of materials related to the prob- P.T.A. and others interested 
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2.33 To surrounding areas as typ- 
ical materials suitable to revise 
in terms of their specific needs 

2.4 Consultant services and clearing 
house for meeting problems upon 
which prepared materials are not 
available 

2.41 Teachers 

2.42 Adult education leaders 

2.43 Other service agencies 

3. What is the difference between the emo- 
tional, social, and intellectual adjust- 
ments of children and youth to their 
everyday problems of living when their 
science experiences in school are related 
to real-life problems or involve dealing 
with real-life problems they meet? This 
might be measured in terms of: 
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3.1 Readiness with which they bring 
other problems to school for solu- 
tion or study 

Kinds of emotional, 
mental adjustments they make to 
new problems 
Ways they 
and group experiences on a new 


social, and 


organize individual 


problem 


Science must be made functional in the 
lives of the people. The crisis in our mod- 
ern society demands it. Science educators 
should be the spearhead of the attack. The 
development of data and materials related 
to the three problems suggested for re- 
search seem to be pertinent in attempting 
to meet such a crisis. 


WHAT PROBLEMS RELATED TO THE EDUCATION OF 
SCIENCE TEACHERS ARE IN NEED OF RESEARCH BY 
INDIVIDUALS OR GROUPS OF SPECIALISTS? 


H. Emmett Brown 


Buffalo State Teachers College, Buffalo, New 


I. Problems related to the pre-college prep- 
aration and selection of teacher candi- 


dates. 
1. What requirements in high school 
science, mathematics, and other courses 


are commonly required for entrance upon 
college work designed to train science 
teachers and elementary teachers who will 
teach science ? 

2. What should be the stated college en- 
trance 
enter upon college work designed to train: 


requirements of those about to 
a) ye ral le 2 ary >a) | ate 1 rill 
a) general elementary teachers who wi 


teach science as part of their general 
teaching load? 

b) specialists in elementary science ? 

c) science teachers at the junior and 
senior high school level? 

3. What is the importance of hobby- 
interests in science—of work in a radio 
club, of a photographic hobby, of participa- 


tion in a science club, etc.—as: preparation 





for entrance upon a program for training 
science teachers ? 





York 


4. What modification in school 


courses or procedures should be recom- 


high 


mended in connection with the pre-college 
education of those planning to become 
science teachers? By this is intended no 
college domination of the high-school cur- 
riculum. Perhaps the best preparation for 
a science-teaching career is the least cir- 
cumscribed type of high school curriculum. 

5. How may a larger percentage of able 
science 
teaching as a career? At the present time 


science students be interested in 
the overwhelming proportion of these able 
students go on to engineering and special- 
ized science fields. The need for competent 
science teachers would seem to be as great 
as the need for competent scientists. 


II. Problems related to modification in the 
college education of teachers of science. 
1. What 


courses and procedures, and what new 


modifications in existing 


courses and procedures are likely to give 
elementary teachers those skills and atti- 
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tudes which will condition them to want 
to teach elementary science and will further 
condition them to teach it experimentally ? 
Subject-matter mastery may be reasonably 
satisfactory under present procedures, but 
are the graduates of our colleges competent 
to handle materials, 


perform  experi- 


ments to guide and stimulate student 
experimentation ? 

2. What modifications are needed to give 
the teacher-in-training an out-door, out- 
of-classroom type of education, and how 
may he be made competent to engage in 
this type of teaching on his own account? 

3. What modifications are necessary in 
that 
may be taught to use science equipment, 


order science _teachers-in-training 
conduct laboratories, obtain and organize 


materials? Some evidence is at hand to 
suggest that these abilities are coupled with 
success in teaching science. 

4. What modifications in existing proce- 
dures may help to produce teachers who 
will be resourceful in envisaging and pre- 
senting the contributions of 


modern living in courses or teaching situa- 


science to 


tions which are not organized as science 
courses, per se; e.g. core courses, regional 
studies? This entails a rather different type 
of skill from that involved in the ordinary 
classroom situation. 

5. How may the lock-stop in the educa- 
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establishment of experimental groups in a 


tion of science teachers be broken? 
number of teachers colleges might help to 
solve this problem as well as some of those 
raised previously. The education of the 
members of such a group would be charac- 
terized by individual 


flexibility, pacing, 


and an augmentation of those experiences 


which seem to be associated with the 
training of successful teachers. 
IJIl. Problems related to the nature of the 
science teacher's task. 
1. What is the exact nature of the 


teaching task at each of the levels? 
a) What 


needed ? 


subject-matter knowledge 1s 


b) What skills and techniques are 
needed ? 

c) What personal qualifications are 
characteristic of the successful science 


teacher ? 

All of these are, of course, closely related 
to some of the probiems under II. 

2. What teaching loads are carried by 
science teachers? What should teaching 
loads in science be? The first of these ques- 
tions has been explored before by a number 
of different investigators but the study may 
need to be repeated on a national scope as 
a preliminary to an attack on the second 
pr¢ yblem. 


COMMENTS FROM POINT OF VIEW OF RADIO EDUCATION 
NATHAN A. NEAL 


Board of Education, Radio Station WBOE, Cleveland, Ohio 


M* CHAIRMAN, after having tried to 
to keep up with what is going on 
in educational radio and in broadcasting in 
the field of science for the past seven or 
eight years and after having made an effort 
to put together some materials appropriate 
for this occasion, I have reached the con- 
clusion that I do not know much about the 
subject. Hence, Mr. Chairman, your state- 
ment that there is “no limit placed on 
speculative proposals” has proved to be oi 
special benefit in my case. The title of the 





program, WHAT PROBLEMS  RE- 
LATED TO THE EDUCATION OF 
SCIENCE TEACHERS ARE IN NEED 
CF RESEARCH BY INDIVIDUALS 
OR GROUPS OF SPECIALISTS?, 
is Open to a variety of interpretations. It 
would be possible to discuss what has been 
done in science broadcasting in the ele- 
mentary school, junior high school, senior 
high school, adult education, and popular 
entertainment levels. All of these could be 
somewhat related to the problem of training 
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science teachers. Each might well require 


a greater time than is available for this 
presentation. In an attempt to stick to the 
subject, let us look briefly at (1) what is 
going on in science broadcasting, (2) what 
we should like to see, (3) how present and 
future science teachers may be encouraged 
to make the best possible use of what is 
available and to support future develop- 
ment in this important field. 

The nation-wide radio networks have 
done several series which were exclusively 
in the field of science. For many years the 
Columbia Broadcasting System “School 
of the Air” has carried one 30-minute 
science program each week. These have 
come under such titles as “Science at 
Work,” and “The March of Science.” The 
Mutual Broadcasting System carried many 
science programs on its “Human Adven- 
ture” series in years past. At the present 
time, this network is conducting a 30- 
minute science program, “Exploring the 
Unknown.” This is broadcast at 9:00 
o'clock on Sunday evening, EST, over the 
entire network and merits the attention of 
science teachers. 

Various radio network series include 
some science materials. “Cavalcade of 
America” over the National Broadcasting 
Company frequently does an_ excellent 
dramatized presentation of some aspect of 
natural science. There are other examples. 
As most of you know, during the past two 
seasons the New York Philharmonic 
Orchestra broadcasts on Sunday afternoon 
have included’ a 10-minute “Serving 
Through Science’ broadcast on which 
eminent authorities have appeared. The 
sponsor of these programs makes the scripts 
available to science teachers upon request. 
“The Baby Institute” previously carried 
on the American Broadcasting Company is 
a further illustration. 

Various national organizations in fields 
other than broadcasting have prepared 
materials for radio use. An example is the 
“Save America” series prepared some 
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years ago under the sponsorship of the 
National Wildlife Federation. The Con- 
sumer Division of the United States De- 
partment of Agriculture presents a weekly 
15-minute broadcast under the title “Con- 
sumer Time.” This is a good example of 
applied science on the air. 

These few examples could be extended 
into a long list; however, if you visit an 
average public school and inquire of the 
science teacher what broadcasts of the 
types indicated he knows about or has 
listened to, you are not likely to find any 
who will name even as many examples as 
the few listed here. Why is this true? No 
doubt there are numerous reasons. One is 
that the broadcasts frequently come at 
times outside of school hours. A second is 
lack of radio receivers in schools. A third 
might well be the already overcrowded 
curriculum in science. A fourth is lack of 
recording equipment which would make 
possible the transcription and replaying 
of such programs during convenient school 
hours and at a time when the subject 
matter of the broadcast was related to 
the course of study material under 
consideration. 

Local commercial radio stations ‘have 
sometimes done good work in cooperating 
with science groups in their respective 
communities. It is safe to say that all sta- 
tions, large and small, do some science 
broadcasting at their levels. It is common 
for academies of medicine, public health 
departments, university departments, and 
public school systems to have air time made 
available over radio stations. Many of these 
efforts are useful but generally are not 
coordinated with school programs or 
courses of study. 

In a few instances school systems own 
and operate their own non-commercial 
educational broadcasting stations. This is 
true in Chicago, New York, San Fran- 
cisco, Portland, and Cleveland. In these 
widely scattered locations will be found 
competent science teachers and_ skilled 
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radio producers assigned to the job of 
presenting supplementary and enrichment 
material in science to the classrooms under 


coordination with 
courses of study and regularly scheduled 


classroom activities. School station broad- 


plans which include 


casting of science materials has been de- 
scribed elsewhere * but time here does not 
Cleveland 
where the writer is familiar with the situa- 
tion, a weekly series called “Science and 


permit detailed examples. In 


the Doctor” has been done in cooperation 
with the education committee of the 
Academy of Medicine since 1940. Another 
series was conducted in cooperation with 
various branches of the aviation industry 
in the community. This was called “So 
You’re Going to Fly!” 
years a series called “Science and the War 
Industries” was broadcast weekly. Such 
efforts tend to bring school and community 
into closer cooperation. Various important 
and recent aspects of science not included 
in the textbooks and regular courses of 
study may thus reach pupils listening. 


During the war 


Second, what should we hope for through 
broadcasting in the field of science? Today 
most programs are highly dramatized and 
cover little ground. There has been very 
little attempt to impart 
theories to pupils or adults in a way which 
might enable people to think more and 
better about the broad problems of applied 
atomic energy, electronic living, and the 
“air age.” 


basic science 


There is a need for some group—the 
American the Advance- 
ment of Science, the National Association 
for Research in Science Teaching, the 


Association for 


National Science Teachers Association, or 
some other—to develop a long-time com- 
prehensive plan of science broadcasting 
which is organized in a way to give 
listeners progressive information and un- 
derstanding of basic principles which are 


* Burgess, Anna E. and Neal, Nathan A., 
Using Radio as a Tool in Science Instruction 
During the War Period, Science Epvucation, 
Vol. 28, No. 3, April-May, 1944, p. 150. 
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related to the lives which they lead. The 
materials are available and there is talent 
to develop them radio wise. The expense 
would be great but nothing like as great 
as the amount which is spent on any one 
of a variety of less commendable activities 
which could be enumerated. Perhaps an 
appropriation for this purpose should be 
included in the proposed National Science 
Foundation. Perhaps some great industry 
might sponsor such a series of programs. 
In any event, the time, effort, and expense 
will be great and the planning needed for 
such a project would extend over a period 
of years. 

Such a grand-scale operation may be far 
in the future. How can we build imme- 
diately on what has been done? Many of 
the better science broadcasts in the past 
have been transcribed and are being cir- 
culated by the Division of Auxiliary Serv 
ices of the United States Office of Educa- 
Other 
buted through commercial and university 
outlets. 


tion. usable programs are distri- 


There is need for editing, screening, and 
summarization of the transcribed materials 
which are now available for distribution to 
science teachers. There is need to inaugu- 
rate a service which will inform teachers 
of the good things which are available. In 
addition, there is need for a study to fill 
exist in transcribed 


in the which 


radio materials now available for distribu- 


gaps 


tion to schools. 

For a brief moment let us look at tele- 
that 
population is at 


There reliable estimates 
15% of the 


present within the range of television pro- 


vision. are 


nation’s 


grams which are on the air. Here is an 


unexplored field. Some authorities be- 
lieve that science and the arts will be to 
television what music has been to the 


broadcasting industry. It seems safe to 
predict that some form of science material 
will be rather extensively used as television 
develops. Whether it will be of the comic 
book variety or of the type which those of 
us present might consider somewhat more 
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appropriate in terms of the real problems 
of everyday living, rests somewhat upon 
the shoulders of those who are responsible 
for science education in the schools. It is 
not too early for NARST to have a com- 
mittee to study the possibilities for science 
education through television. 

Third, how may present and future 
science teachers be encouraged to make 
the best possible use of what is now avail- 
able? How may they be led to support 
future development in the field of science 
broadcasting and telecasting? The most 
obvious solution is to suggest that a course 
in audio visual training be required of all 
prospective teachers.. This is one arbitrary 
step which could not fail to bring slow but 
sure progress. It is conceivable that most 
of the states may see the light in this field 
within the next five to ten years. However, 
arbitrary requirements seldom bring a 
permanent solution. The NARST and 
other professional organizations in the 
field may help by setting up committees 
to study the trends and to isolate specific 
problems which seem to most urgently 
require solution. Time will permit only a 
few brief indications of what may come to 
the attention of such committees. 

Lowdermilk! has stated that there are 
five basic phases of audio equipment, all 
of which are important in developing in- 
telligent utilization of audio aids in school 
systems. The five pieces of equipment are 
(1) a radio receiving set (2) a record and 
transcription player (3) a _ recording 
machine (4) °a microphone and _ loud 
speaker system and (5) a central sound 
system. This statement is fundamental. 
There can be no comprehensive use of 
available assets or purposeful encourage- 
ment of materials for science teaching 


1 R. R. Lowdermilk, Specialist in the Technical 
Phases of Educational Uses of Radio, U. S. Office 
of Education. 
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through radio unless a school has the re- 
quired equipment. Perhaps no one school 
will require all five types of equipment in 
order to do a good job. Teachers and 
administrators in each school must study 
their particular needs in order to utilize 
the resources available for science classes. 
Studies are already underway. The 
NARST may be in a position to appoint 
a liaison member on committees in this 
field. It seems important that science edu- 
cation be represented in any recommenda- 
tions which come from efforts along this 
line. 

What do science teachers think they 
need from radio? There is little informa- 
tion available on this subject. It would be 
extremely useful to those charged, now 
and in the future, with preparing radio 
materials if the NARST or some other 
agency might sponsor a study which would 
help to answer this question. 

Next, what should be the broadcaster’s 
methods of presentation? Techniques have 
grown and diversified with disconcerting 
rapidity and startling variety. Not all are 
good. There are perhaps a few which are 
most suitable for the presentation of science 
materials. Certainly the highly dramatized, 
over-emotionalized approach is question- 
able. It is equally true that the “straight 
talk” is not likely to keep receivers tuned 
to the program. Where and within what 
range does the happy medium lie? 

Finally there is the problem of the 
classroom teacher and his methods of 
utilization. The radio or television lesson 
sooner or later will assume a place along 
with visual materials, demonstration and 
laboratory equipment, and textbooks. There 
is much evidence that the teacher will 
have it. How should he use it? 

* The U. S. Office of Education and the Radio 
Manufacturers Association Joint Committee on 
Standards for School Audio Equipment. 
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SOME PROBLEMS OF SCIENCE EDUCATION IN LARGE-CITY 





HIGH SCHOOLS * 


PAULINE Royt 
Rufus King High School, Milwaukee, Wisconsin 


1. PROBLEMS RELATED TO CLASS LOAD FOR 
EFFECTIVE LABORATORY WORK IN 
PHYSICS. 

How can a standard be set up on a 
national basis so that no laboratory class 
in physics would be larger than twenty- 
four? If a top limit is set for any one 
class it may function better than a teacher 
load per day as now set up. Also, some 
provision should be included so that 
counselor’s teaching load does not fall upon 
the other teachers in a school. Dividing 
school enrolment by pupils per class and 
then allocating teachers per building on 
that basis results in excessive class loads 
because the counselors are not considered 
apart from the regular teachers and their 
pupil load is distributed among the rest 
of the teachers. This results in the over 
load. 

Some standard should be set up by a 
national group as a result of the combina- 
tion lecture-laboratory classroom. Many 
of these combination rooms are very poor 
and crowded. Individual laboratory work 
is almost impossible. Many experiments 
have to be eliminated because of the safety 
factor. Under the crowded conditions, the 
pupils are endangered—particularly in 
chemistry. 

a. What shall be the class-load for effec- 

tive laboratory teaching in physics? 

b. How many pupils can one _ teacher 
handle efficiently in a_ laboratory 
period of 42 minutes? 

c. Can a teacher handle effectively four 
or five laboratory classes a day with 
two preparations ? 

d. In a combination classroom-laboratory, 
what should be the distance between 
rows of laboratory tables to eliminate 
the crowded and unsafe conditions ? 


*Read by title. Atlantic City meeting, 


N.A.R.S.T. March 1947. 
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PROBLEMS RELATING TO _ SPECIAL 
COURSES IN SPECIAL FIELDS AS ELEC- 
TRONICS, AVIATION, PHOTOGRAPHY, 
VISUAL AIDS, RADIO, AND THE LIKE IN 
THE LAST YEAR OF HIGH SCHOOL. 

Because there are not enough students 
to set up a class in each of the specialized 
fields even in a large high school some 
scheme should be set up on a national 
basis whereby a correspondence type of 
lesson plan is used throughout the country 
with a workshop for even one person in a 
particular field. There might be recom- 
mended a study room similar in arrange- 
ment to some radio studios where a group 
of students doing specialized work would 
gather. The specialized workshops could 
be glassed-off sections from the teacher of 
the specialized fields. He could see what 
is being done and could counsel with others 
without interfering with the work of 
others. The class load of this instructor 
of specialized work should be smaller and 
grouping should be so that only one such 
section would be allowed per school, 
otherwise this set-up would not be neces- 
sary and classes could be set up. 

a. How can separate courses in elec- 
tronics, radio, photography and visual 
aids be taught best? 

b. When is it best to teach separate 
courses in electronics, radio, photog- 
raphy and visual aids ? 

c. Should these separate courses be nine 
weeks or eighteen weeks in length ? 

3. PROBLEMS RELATING TO _ DEFINITE 
AMOUNT OF TIME FOR LABORATORY 
STUDY IN EACH OF THE SCIENCE 
FIELDS. 

Some sort of minimum requirements 
ought to be set up probably on a school 
size basis as well as a location basis for 
individual laboratory work for each of the 
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levels of science. The amount of required 
individual laboratory time should _ be 
greatest in the lower level, or grade, with 
greater option in individual work at the 
higher levels in the form of extra-cur- 
ricular work. ‘More or less independent 
study of the research type should exist at 
rather than a cook-book 
work that pre- 


Should there be some recommenda- 


higher levels, 
style of laboratory now 
vails. 
tion as to the length of a period for labo- 
ratory work? Clothing and shop courses 
continue to be two periods and they can 
better pick up where they left off, whereas, 
in an experiment the pupil cannot continue 
where he left off on the previous day. 


a.Is is possible to build up a suitable 
sequence of experiments with increas- 
ing difficulty in the whole science pro- 
that all have 
experience in experimenting and thus 
visualize the challenge that today’s 
world offers them? 


gram so students will 


4. PROBLEMS IN SETTING UP 
ACTIVITIES IN LABORATORY WORK 
THE “HAND-MINDED” AND “ACA- 
DEMIC-MINDED” 


SCIENTIFIC 
FOR 
FOR 


EACH LEVEL OF 


SCIENCE, 


It seems as if the pupils will fall into 
three major groups in laboratory work. Is 
it possible to set up examples of activities 


for each group? For one group there 


might be the push button or museum type 
of laboratory work. If the pupil is able to 
answer only observation type of question, 
would that be sufficient for college require- 
another which will 


ments? For 


come under the “hand-minded”, they will 


group, 


want to do the experiments or will want 
to perform experiments in a cook-book 
He cannot handle applica- 
Would 


questions be sufficient for college require- 


like fashion. 


tions and questions. observation 
ments? Some recognition of individual 
differences in laboratory work must be 
made in order to develop an honest and 
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the ‘“‘academic- 


might be 


For 
group there 
method of experiment, but his work would 


fearless citizen. 


minded” either 
be followed by problems and applications 
rather than simple observation questions. 


a. Could suggested courses with activi- 
ties be set up for the “Hand-minded” 
and “Academic-minded” ? 

b. Because of the lack of ability of a 
large group of ninth and tenth graders, 
would subject workshops be better for 
them ? 

c. How can today’s teacher set up the 
many different kinds of work to take 
care of the different kinds of pupils in 
the class? 

d. How can the busy teacher, after chal- 
lenging and motivating a group to 
project activity begin to take care of 
the problems that arise unless through 
group activity he has something to 
turn to? 


5. PROBLEMS RELATING TO EQUIPMENT AND 
ROOMS IN THE TEACHING OF SCIENCE, 


a. What can a teacher do when assigned 
to a room with no equipment even in 
schools of large size, such as 2200? 

b. Can that provision in the basic re- 
quirement of standard be included in 
the North Central Association of High 
Schools and Colleges besides just the 
credit requirements of the teacher in 
science ? 

facilities and stand- 

the 


c. Shouldn't school 


ards be measured as well as 
teacher’s educational standards ? 


d. What 


granted science teachers for the up- 


allowance in time should be 
keep of equipment, the inventories, 


and the ordering of equipment ? 


6. PROBLEMS RELATING TO STANDARDS IN 
COMMUNITIES OF CERTAIN SIZES HAV- 
LIBRARIES IN 


ING VISUAL 


AIDS. 


SCIENCE 
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Could some studies be made on sizes of 
and aids libraries in 
science so that a recommendation can be 
Set up and 
publish today’s better standards as a model 
Example : 
\ community of 5,000 should have avail- 


communities visual 


made on a national basis? 


for the school to work toward. 
able for library use in science the follow- 


10,000 


esides equipment there should be 


ing: ete. Do the same for 
etc. 
some broad interpretation as to the amounts 
allowed in the budget for the financial up- 
keep necessary for each group. Usually a 
building is given by the community and 
then there is no provision financially to 
keep the institution going, or even up to 
fair should be 
placed on the need of teaching materials. 


standard. Some _ stress 
a. What standards can the National As- 


sociation for Research in Science 
Teaching recommend for visual aids 
libraries in science ? 

b. Should recommendations for libraries 
in visual aids in science be made on 
a school size basis or on the amount 


of money spent per school child? 


7. PROBLEMS RELATING TO SPECIAL SUPER- 
VISORS IN SUBJECT FIELDS ON A BASIS 
OF SIZE OF COMMUNITIES. 

This set-up seems to be needed because 
the teacher colleges fail to prepare teachers 
in the needed activities in the classroom 
and because the Boards of Education ig- 
nore the fields of teacher preparation. 

a. Should the duties of a supervisor for 
the sciences, unless a teacher is granted 
the time, include the taking of inven- 
tory and the ordering of equipment 
and supplies for each school? 


~ 


. Could a time allowance for inventory 
and upkeep of laboratory be set up on 
a value basis on equipment? 

«. What size community should have a 

special science supervisor on a full 
time basis ? 

What should be the 

science supervisor ? 


activities of a 


| 


ai. 
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e. What assistance should a_ science 
supervisor be able to give to the 


classroom teacher ? 


8. PROBLEMS RELATING TO AN ISSUING OF 


A NATIONAL CURRICULUM ON A FIVE 


YEAR BASIS SO THAT COMMUNITIES 
THAT ARE MORE STATIC WILL HAVE A 
PATTERN TO FOLLOW MAYBE A DEC- 
ADE LATER, 


No community will be more than ten 
years behind the times. 
the National 
Research in Science Teaching publish 


a. Could Association for 
a recommended curriculum every five 
years? 

9, PROBLEMS RELATING TO COMPENSATION 

FOR 

WITH 


IN-SERVICE 
THE 


rRAINING TO COPI 


CHANGING TIMES. 

Can some recommendation be given so 
that every three or five years a teacher may 
attend a school during the regular semester 
to take subjects in related fields to bring 
the teacher up-to-date in the field of science 
taught ? the 
teacher an opportunity to really work in 


being This would give 
regular courses, not the superficial summer 


school courses offered by many schools. 
Summer school has approached a standing 
of a “racket”. It really just occupies a 
teacher’s time. Superintendent and prin- 
cipa! should not become dictators to the 
faculty under them so some recommenda 
tions for democratic will be 
that 


some recognition be given to teachers who 


prt cedure 


necessary in recommendation. Can 


turn to the industrial field for their par- 


ticular branch of work as a part of the 


in-service training instead of a semester's 
work in school? A physicist or chemist 


should have an opportunity to work in a 


large industrial plant. The biologist 
should work in the health department, 


museum, or zoo for some in-service train- 


ing. Something should be mentioned 


about industry and school cooperation for 


in-service training of teachers. 





a. What the best methods of in- 


service training for science teachers? 


are 


». Should science teachers be required 
periodically to submit work experi- 
ence in their field as a part of their 
credits ? 

+. What provision should schools make 
with industry to meet this require- 
ment if it should be recommended ? 


_ 


d. Do colleges and universities offer the 
best and only in-service training for 
science teachers ? 


10. PROBLEMS RELATING TO SETTING UP 


PROGRAMS TO INDIVIDUALIZE TEACH- 
ING RATHER THAN THE REVERSE— 
LARGER MASSES. 


There are advantages in the large school, 
but there should also be a top limit because 
the child is lost sight of and the organiza- 
tion of the school becomes paramount ; and 
if organization is not paramount in a large 
school, chaos exists and again the interest 
of the child is lost. Every teacher should 
have a place that is a room of his own in 
that particular subject. He should be al- 
the 
building that room around his particular 


lowed necessary financial support in 


method of instruction. He can thus indi- 
vidualize his instruction in his own par- 
ticular way. 

a. Can the National Association for Re- 
search in Science Teaching give some 
examples of individualized work in a 
public school with an average sized 
class ? 

. Should a 
pupils of a school have individual in- 


percentage of the gifted 


struction in order to prepare our 


future men of science’ 
c. How can a teacher save his strength 
for years of teaching when indi- 
the 


load wears him out so completely ? 


vidualizing work with today’s 


. What are some of the methods of in- 


~ 
— 


dividualizing work that are not such 
strength leeches? 
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e.ls a plan of workbook exercises a 
method of individualized teaching? 


11. PROBLEMS RELATING TO THE 
GRATING OF THE ENTIRE SCHOOL 
SCIENCE PROGRAM FROM THE ELE- 
MENTARY THROUGH SENIOR HIGH 
SCHOOL BY MEANS’ OF _ VISUAL 
EDUCATION. 


INTE- 


Also, problems relating to the wiping 
out of subject lines in science from the 
seventh through the eleventh grade with 
the substitution of a comprehensive course 
and a college preparatory course in the 
12th grade for those who desire it. 

a. How can the National Association for 
Research in Science Teaching pro- 
mote more blanket adoption of the 12 
year science program? 

b. How can the National Association for 

Science Teaching pro- 
the 


Research in 

mote immediate transition of 
separate science subjects to a com- 
prehensive general course in junior 
and senior high school ? 

c. After making a survey through teach- 

the 

community, could the National Asso- 


ciation for Research in Science Teach- 


ers and school officials in same 


ing send out urgent requests to those 
communities which apparently have 
not adopted the 12 year program in 


science as a policy in all its schools : 


12. PROBLEMS OF 
A NATIONAL 


SETTING UP AN EXPERT 


STAFF ON BASIS WHICH 


WOULD TOUR THE COUNTRY AND BRING 


TO THE CLASSROOM TEACHER IN STATE 


AND CITY, AIDS IN THE TEACHING 


PROCESS. —THROUGH LOCAL AND STATE 


CONVENTIONS THERE IS SUCH A PIECE- 
MEAL ATTACK ON THE LARGE ISSUES 
IN EDUCATION TODAY. 


The National Association for Research 
in Science Teaching ought to experiment 
in a region or district in working up an 
advisory group which would develop aids 
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in the teaching process and demonstrate 
them in the district. This group should 
then be broken up to make up the leaders 
in each district of the nation. (The sup- 
port must be through the Federal Govern- 
ment. ) 
then be felt nationally and immediately 
because of the unity in help to the science 


The influence of this group should 


function in 
Thus, their 
program will be more helpful because of 


teacher. This group should 


state and city on invitation. 


the effort they would have to put forth to 
develop aids. Really, through their gen- 
eral acceptance they would create jobs for 
themselves and a willingness of acceptance 
on the part of the inviting schools. There 


would be an open-mindedness to new 
things and changes would take place more 
rapidly. 

a. Why do teachers feel that they need 
experts to help them in the teaching 
process ? 

b. Why do teachers feel they get so little 
help at their state conventions ? 

¢. Should school visitation be recom- 

mended as a requirement of schools 
on the North Central 


High Schools and Colleges accredited 


Association of 


list so that teachers may be free to 
seek the aid they need in the teaching 
process from outstanding teachers in 
their particular region? This, as a 


temporary substitute until some ex- 


pert group can be set up. 


13. PROBLEMS REGARDING THE PROMOTING 


OF RESEARCH TECHNIQUES IN HIGH 


SCHOOL SCIENCES. 
Research techniques that are developed 
Talent 


and Science Fairs should be encouraged in 


in carrying out Science programs 


more schools. 


a.Could the National 
Research in Science Teaching make a 


Association for 


study of the best problems at the high 
school level so that more could be en- 
couraged and trained in the research 
techniques ? 








PROBLEMS OF SCIENCE EDUCATION 243 


. Should 
methods be set up in schools of certain 


special classes in research 
size? 

c. ls there some other probable sponsor- 
ship for developing research techniques 
in youth other than teachers? 


14. PROBLEMS REGARDING TEXTBOOKS 

Textbooks are so out-of-date and con- 
tain so much opinion that by the time they 
are adopted by a Board of Education, they 
are not reflecting current ideas. 


a. Should our textbooks tend more to- 
ward philosophy and general prin- 
ciples rather than such specific 
concepts ? 

b. Should the National Association for 


Research in Science Teaching recom- 
mend classroom libraries or the usage 
of at 
classroom in order to compensate for 


least three different books m a 


so much opinion? How can even this 
library be kept up-to-date ? 
15. PRoBLEMs 


RELATING TO SALARIES SO 


THAT THE SCIENCE TEACHER COULD 
DEVOTE FULL TIME TO THE DEVELOP- 
MENT OF THE GIFTED SCIENCE PUPILS, 


Salary-pay should be such (probably 
higher than for some other teachers) that 
the teacher can keep abreast of advance 
The 


should attract top-notch men who 


ment by schooling, travelling, ete. 
salary 
can then afford to enter the teaching pro 
fession. In science, unless the pay is high, 


top-notch people won't even consider 


teaching as a profession. In this branch 
experts probably are more necessary than 
Science, probably, 
field 


inspired, 


in many other fields. 


being the most important in high 


school should have capable, 


flexible personnel, and that is achieved only 
through adequate pay. Many of the so- 


called problems would dissolve auto- 


matically if the teachers were overpaid a 
little instead of meeting continuous salary 
underpayments. 
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a. Can federal aid be obtained to meet 
the need of top-notch research men in 
science education ? 


16, PROBLEMS RELATING TO UNTIEING 
BONDS THAT STINT THE TEACHER AT 
THE VERY OUTSET. 

Today’s problem is chiefly a problem 
relating to the teacher. That is the cause 
of the exodus. There is no need of science 
research unless some of these fundamental 
problems are solved. 

a. What are the real problems relating 

to the teacher ? 


~— 


. Are the problems really salary com- 
plaints only? 

c. Do the problems stem from principal- 
teacher relationship, or. teacher-equip- 
ment facilities, or teacher-pupil rela- 
tionships, or teacher-physical health 
conditions ? 


17. PROBLEMS RELATING TO A_ FASTER 
CHANGE tO THE 12 YEAR SCIENCE 
PROGRAM IN EACH STATE THROUGH- 
OUT THE NATION, 


(Treated under Number 11.) 


18. PROBLEMS RELATING TO NATIONAL 
SUPERVISORY COMMITTEES WITH THE 
OBJECT TOWARD IMPROVING FACILI- 
TIES IN PROPORTION TO THE FINAN- 
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CIAL -ABILITY OF THE COMMUNITY. 
THESE RECOMMENDATIONS TO BE 
GIVEN TO THE LOCAL BOARDS OF 
EDUCATION, 

There is such a wide variation of con- 
ditions in a single city due to lack of super- 
visory work by an expert in the field. If 
a national supervisory committee is set up 
they can make recommendations to the 
local Boards of Education in proportion to 
the financial ability to pay or this may be 
the place where national financial aid can 
coax a community to be brought up to date 
by offering 60 per cent of the cost of im- 
provement recommended by this expert 
conunittee. 


a. How can such a committee come into 
a community that needs help? 


— 
~ 


. Shall it be a system of inspecting 
school systems without special science 
supervisors ? 

c. Could a national supervisory commit- 
tee have a clearing house for the com- 
plaints or problems of individual 
science teachers? (Problem 16.) 

. Could there be some kind of a labor 
relations board in education? 


am 


19, PROBLEMS RELATING TO FEDERAL SUP- 
PORT (FINANCIAL) FOR THE NATIONAL 
SERVICES, 


AVIATION EDUCATION PROBLEMS NEEDING 
INVESTIGATION 


H. E. MEewrReENS, CHIEF 


AVIATION EpuUCATION DIVISION 
Crvit AERONAUTICS ADMINISTRATION 
Washington, D. C. 


tT has occurred to me that [ could per- 
haps make my best contribution to your 
concerns were I to outline for you the ap- 
proach those of us in the Aviation Educa- 
tion Division of the Civil Aeronautics 
Administration make to our task. In the 


first place, we are convinced that tech- 
nology and industry through the applica- 
tion of principles uncovered by scientific 
research and formulated by scientists has 
brought into existence a vehicle, the air- 
craft, destined to have tremendous influ- 





a 


ls a) 
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ence upon the evolution of civilization. The 
extent of this influence cannot yet be 
estimated; likely it will parallel in im- 
portance like influence exercised by early 
vehicles using surface transportation media. 
Students of sociology have stated that the 
invention of the aircraft has been one of 
the most important, if not the most im- 
portant, event to occur since the dawn of 
history. It not only brings into use air- 
ways which ignore surface obstruction to 
transportation. It makes possible unbe- 
lievable speeds in transportation. Man- 
kind well realizes the value of these two 
characteristics in terms of social use. 

Now had the purposes of education not 
undergone re-definition and augmentation 
in the last half century, these facts would 
have little implication for educational 
methods and materials. However, since 
the present purposes of education relate 
to skills, understandings, and attitudes in 
all the overlapping realms of human 
activity, they now have much educational 
significance. Our present educational pur- 
poses make it necessary that the teacher 
be concerned not only with the statements 
ot organized principles of his particular 
field but also with the effects of the appli- 
cation of these principles upon the life of 
each individual he teaches. This is the 
point of view which those of us in the CAA 
Aviation Education Division have adopted. 

We are convinced that science is more 
a method than a body of content in a 
subject matter area. We believe that 
through the method of science all phe- 
nomena, natural, physical, and cultural, 
can be investigated best, and that through 
the method of philosophy the results of 
scientific research may be best applied in 
the world of human affairs. We believe 
that all of the events occurring because 
of scientific thought have implication for 
one or another of the purposes of educa- 
tion, that some of them—and in this cate- 
gory is placed the aircraft—have im- 
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portance in greater or less degree for all 
of these. 

Now in taking cognizance of the influ- 
ence of aviation upon the content of the 
curricula of elementary schools, high 
schools and colleges, we must recognize 
such problems as the following: 

What should be taught at each grade 
level? 

How much should be taught at each 
grade level? 

How should we teach so that as a youth 
progresses from grade to grade his under- 
standings of basic scientific concepts grow, 
right attitudes toward the task of the 
scientist develop, and skills in the scien- 
tific method come to characterize his think- 
ing? All of these are matters of scope, 
grade placement, and sequence—problems 
common to all curricula areas. 

In our efforts to solve these problems, 
we have been governed in the organization 
of the materials of instruction by the pur- 


poses of education as outlined below: 


Purposes of Education 
(Skilled, understandings, knowledges, and 
attitudes relative to functional and sociol- 
ogical fields). 

A. The vocational purpose—i.e., special 
purpose. 
( Production of goods and services). 
1. Interests. 
2. Appreciations. 
Ss Expression. 
B. The general education purpose. 
1. The basic skills; problem solving 
skills. 
(Reading, Writing, and Arithmetic). 
2. The general problem areas. 
a. Individual needs. 
(1) Recreational (value: pure en- 
joyment). 
(a) Active: sports, games, 
hobbies, etc. 
(b) Passive: art, literature, 


music, ete. 
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(2) Appreciational: aesthetical 
(value: expression of aes- 
thetic emotion). 

(a) Active: creative effort in 
art, music, literature, other 
vocational effort, or any 
task well done. 

(b) Passive: art, literature, 
music, etc., from  con- 
sumer point of view. 

(3) Philosophical: ethical (value: 
moral attitudes). 

(a) Religious expression. 

(b) Democratic understanding 
and behavior. 

b. Social needs. 

(1) Home relationships. 

(2) Civic relationships. 

(a) Immediate community. 

(b) State. 

(c) Nation. 

(d) International. 

(3) Economic. 

(a) Distribution of ideas: 
press, radio, mail, tele- 
phone, telegraph, etc. 

(b) Distribution of goods: 
transportation and mer- 
chandising. 

(c) Distribution of  profes- 
sional service. 

(d) Conservation of social re- 
sources. 

(1) Conservation of hu- 
man resources. 

(2) Conservation of nat- 
ural resources. 


Obviously, at the elementary levels, cer- 
tain of these purposes are minimized and 
there is a great overlapping of purpose 
areas. Moreover, each area must be de- 
fined for the younger student in simple 
terms. For example, the general problem 
area, “recreational need,” becomes for the 
primary pupil, “how we have fun;” the 
area, “conservation of human resources,” 
becomes “how we keep well.” 
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The younger the child, and the lower 
the progress level, the more general and 
less differentiated are his learnings. In 
the elementary grades it appears that the 
child, as contrasted with the older student, 
is more concerned with “what is” and is 
satisfied with general explanation of “its 
being.” However he always desires an ex- 
planation and at each succeeding grade level 
students require that causative principles 
be more specifically defined. 

In aviation education, we look in great 
part to current happenings for information 
which relates to education’s problem areas. 
The past year brought news of flying 
farmers in the United States, flying mis- 
sionaries in South America, flying doctors 
in Australia. During this past year, air 
freight transportation became a_ full- 
fledged industry. The aircraft played a 
great part in soil conservation, in forest 
conservation, and in health protection. 
American cities, as exemplified by Chicago, 
used the airplane to spray large areas of 
garbage dumps with DDT. A _ similar 
activity in lower Greece and in Crete 
checked malaria and other diseases, bring- 
ing health to 7,000,000 people. In recrea- 
tion, the aircraft’s use increased materially. 
Commercial transportation of passengers 
in the continental U. S. reached a total of 
10,500,000. Twenty years ago only 5,782 
passengers were carried by air. This year 
saw aviation chalk up its best safety record 
to date: one fatal accident for 80,000,000 
miles traveled—a record 100% better than 
that held by passenger automobile travel. 
Domestic air carriers have extended their 
lines to all parts of the world. Jet 
power-plants and speeds of 500 mph are 
actualities. 

Truly the child of today lives in a world 
filled with those things applied science has 
created. Does not this fact generate thie 
problems that face the teacher? Every 
teacher of elementary grades must be, in 


a sense, a science teacher. It appears to 
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us in the Aviation Education Division of 
the CAA that 


teaching at the elementary level must be 


investigation in science 
concerned with the application of science 
in relation to contemporary social and in- 
dividual needs. It must solve the problems 
of materials and methods as these relate to 


general education at the elementary levels 


DirrERENT Sessions NARST 
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and to both general and special education 
at the secondary levels. And this means, 
at the 


methods in the science of pre-flight aero- 


secondary level, materials and 


nautics. Moreover, investigation always 
must be guided in all its efforts by a clear 
the 
governing all educational undertakings. 


understanding of major purposes 


SOME OF THE COMMENTS MADE AT DIFFERENT SESSIONS 
OF THE NARST PROGRAM 


CLARENCE M. Pruitt, SECRETARY 


MONDAY MORNING SESSION 
{es question was raised as to whether 

there should be fantasy in movies pre- 
for use. 
Gruenberg expressed the opinion that fan- 


pared specifically schoolroom 


tasy should not be emphasized as there was 


too much holdover—which would be most 





undesirable. 

Bingham stated that teachers need to get 
a scientific approach. He raised the ques- 
tion of how can we best help teachers get 
Can the scientific method 
We need to plan, to 


this approach. 
be taught directly ? 
devise some evaluation instruments, expe- 
New questions 
The 


developing of new evalution instruments 


riences, testing devices. 
should come out of every experiment. 


should be a cooperative group enterprise. 

Barnard: We need to find ways of help- 
ing teachers on the job, with the materials 
that are at hand. 

Gruenberg : We need more critical analy- 
sis of the psychological aspects of the above 
proposed problems. 

Williams : 


doing the above experiments; the methods 


There is danger in pupils 


are O. K. but we need to avoid dangerous 
experiments. 
into a set of 


Do not freeze 


Need broadsided attack on chil- 


Lammel : 
problems. 
dren’s problems, interest, discoveries. 

Metzner: Emphasis is needed on prob- 


lems of living in the environment, on 
That 


problems of significance to children. 


seems to be the best approach in New 
York City. 

Blough: In going about over the country 
I never see the scientific method in opera- 
tion any place. It seems to be something 
It does not seem 


(Note: 


A few persons present said they could sug- 


we just talk about here. 
to carry over into the classroom. 


gest places for Blough to visit where the 
scientific method was being carried out. 
Maybe Blough will have a report for us 
later on after he has observed such teach- 
ing in operation.) 

Lammel: To what extent do we as sci- 
ence teachers participate and understand 
the whole elementary school situation ? Too 
often science teachers seem only interested 
in the science phases, and are wholly un- 
aware (to all intents and purposes) of the 
elementary school situation as a whole and 
the that 
situation. 


relation science has to whole 

Cunningham: Should all elementary sci- 
ence teaching be on problem solving areas ? 

Bingham: No, but so inadequate is the 
attention in this area, there is need of 
emphasis. 

Robertson: Many things are needed in 
elementary science which do not lend them- 
selves to educational research.—The degree 
of difficulty of concepts needs investigation. 
What comes first before there are any con- 
teach _ scientific 
Direct 


cepts?>—How can 


children ? 


we 


method to method ? 
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Other methods ?—The examination of be- 
havior is difficult, but there are some things 
that can be done. 


MONDAY AFTERNOON SESSION 
Pennebaker read Hunter’s list of general 
science objectives. He stated that we need 
to examine our objectives: 
1. Principles Approach 
Gives more factual information but 
little carry over value. It fails also 
to develop scientific method in every- 
day life. 
2. Problems Approach 
Fails to create interest in science that 
it should. 
3. Survey Course Approach 
4. Personal Problems Approach 
Delves into problems students have. 
We need research in Teacher Colleges 
along this line for use in grade and junior 
high school levels. 
Miles: I disagree with Pennebaker on 
the carry over value of principles approach. 
Gruenberg : Irrelevance in using types— 
€.g. projects, problems, principles as prob- 
lems. Most suggested problems have been 
group problems. No really specialized 
science in research today. 
Noll: Tyler’s study—applications of 
principles and problems similar. 





Barnard: Regardless of what Miles and 
Pennebaker say about their agreement, 
there are two basic differences. 

West: There is a great gap between 
theory and practice. We need a redefini- 
tion of objectives. In view of this lag and 
new conditions, we need new evaluation 
tools. 

Richardson: There seems to be an as- 
sumption that there is a difference at the 
Junior and Senior High School levels as 
compared with the elementary level. This 
is questionable. Is there any such thing as 
specialist in Junior High School science? 
Senior High School science ? 


Powers: We need definitions by descrip- 
tion. Terminology is causing much con- 
fusion. What do we mean? Are the 
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differences in practice in Junior and Senior 
high schools real or superficial? Tre- 
menduous sources, interests, enthusiasm 
remain untapped. 

Needs of youth need to be emphasized— 
e.g. nutrition. Pupils recognize this need 
if pupils are sure teacher has the knowl- 
edge, is competent, has the resources and 
is willing to answer their needs. 

How may the biological content of a re- 
gion be maintained? Forests, soils, water 
table ? 

We need to find out what young people 
learn. 

1. Describe evidences of, describe what 
teachers do, what the effects were on 
children. 

2. Plan and carry out suggestions for 
teaching some area and give full descrip- 
tion—need four or five teachers for this. 

3. Materials for teaching. What sorts 
of laboratory and workshop are needed? 
This is not separated from the first 
problem. 

We need to develop an _ all-purpose 
laboratory, useful for helping young people 
develop their interests in science and gain 
in initiative, independence, personality. 

What should this new laboratory have? 
Present laboratory is unsatisfactory. We 
need a workshop type. Demonstration is 
not the answer if purpose is to meet all the 
needs of youth. A good demonstrator is a 
good actor. 

Noll questioned Powers on letting child 
make own conclusions always. 


TUESDAY MORNING SESSION 

Powers: Recent report on the training 
and qualification of science teachers shows 
only 83 out of 300 science teachers had had 
major work in science. Edward Weaver's 
report on Alabama Schools ready. 

Johnson: All problems go back to prepa- 
ration of science teachers. 

Meister : 

1. There have been many research prob- 
lems proposed. 








ce 


d 


0} 
al 
al 


tl 


tl 
fi 


ol 
P 














Octoser, 1947] 


2. There are many research problems 
already done. 

We are in need of many teams of re- 
search—under the direction of graduate 
schools. 

It took two billion dollars for the atomic 
bomb. There is little evidence of research 
in classrooms. 

In science education we are isolated and 
alone on the job. We need a pattern to 
help us organize ourselves 





to help us 
through these problems. We need money 
to do this research. 

We are pitling around here (NARST 
Meeting) and vital things are going on at 
the other end of the Board Walk (AASA 
Meeting ). 

The high school is attempting too 
much, in too little time, with too much 
competition. The high school is over- 
departmentalized. 

I propose a set of principles to guide us: 

1. Some subject matter and materials 
make greater contribution to the education 
of adolescents than do other subject matter 
areas. We need an analysis of objectives 
and content of other subjects. 

2. If learning is to be measured in terms 
of behavior and changed attitudes, then 
experiences must include some of those 
outside of classrooms. 

3. Other things being equal, that sub- 
ject matter is best, if it has more contacts 
with life and society. 

4. Hazards and manners of living. A 
criticism of the Forty-sixth Yearbook is 
if it recommends one room and one labora- 
tory period, it cuts the heart out of contri- 
butions that science teaching can make— 
laboratory teaching will cease to exist. 

5. General objectives. 

Need for general education for all and 
that of special education for the more gifted 
—really the same. We ‘must not neglect 
the upper segment. We need a program to 
find the talented youth. 


The Bronx High School of Science 
offers one year of General Science, Biology, 
Physics, and Chemistry. There are also 


DIFFERENT SESSIONS 
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courses in qualitative, quantitative, and 
organic chemistry, radio, and automotive 
engines. We need a committee to work 
over and select some practical classroom 
problems. 

Carleton: There is need for a handbook 
for classroom teachers. We need to define 
the workweek of the science teacher. 

Barnard: A question often asked by the 
Japanese—how do you develop the initia- 
tive in your young people shown here? 
(in Japan). 

Noll: NARST is one of the most frus- 
trated organizations I have ever been asso- 
ciated with—very ambitious programs, but 
little accomplishment—meetings where we 
do a lot of talking, and do little about it 
when we return home. We need to decide 
what we want to do. The function we can 
perform best is to translate and carry over 
to those people who are in a position to do 
research. We are way up here—teachers 
are way down there. We need to get down 
to grass roots. 

Craig: Publications of what we know 
about teaching and learning need to be 
made available to those persons working 
with children. 

Barnard: We need to identify stages, 
through which teachers pass in doing 
research. 


TUESDAY AFTERNOON SESSION 


Richardson: One problem in the educa- 
tion of science teachers is providing the 
kind of work they need—when science is 
taught by other departments. We cannot 
get into functional patterns of education 
under present set up. We need help. 

Stickler : Reading difficulties are another 
problem about which there is great need of 
attention. 

Barnard called attention to the study of 
reading difficulties made at Greeley—even 
at the college level. Edgar Dale is working 
at Ohio State on readability in science. 

Lammel emphasized that teachers want 
to know how. We must begin where the 


teachers are. 
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RESEARCH IN SCIENCE TEACHING 


PREPARED By W. L. EIKENBERRY AND E. S. Osourn, WITH THE APPROVAL OF 


a 


T the last meeting of this Association 
A\ the Secretary was delegated by the 
Executive Committee to prepare a resume 
of the highlights over the fifteen years 
since its inception. Although a charter 
member, your delegate felt inadequate to 
the task of reporting the details of the 
early plans and so asked the cooperation 
of Mr. Eikenbury and Mr. Powers. 

These men were instrumental in calling 
the first group together which later was 
formed into the charter membership of the 
present organization. For a significant 
contribution to this report I wish now to 
thank each of these members. Following 
is a report prepared by Mr. Eikenberry of 
the inception of the N.A.R.S.T. 


In 1926 or earlier there was in existence 
the Central 
Mathematics Teachers 
which was charged with the duty of re- 


a committee of Association 


of Science and 
porting to the Association on the advisa- 
bility of promoting the organization of a 
National Council of 
The chairman of the committee was Profes- 


Science Teachers. 
sor Goodell of Iowa, and Dr. S. R. Powers 
was very deeply interested in the outcome 
of its work. This committee reported to 
the meeting of the Central Association in 
Detroit in November of 1927. Greatly to 
the disappointment of Dr. Powers, Goodell 
and many others, the Association refused 
to act in the matter. 

The 


teachers was a subject of conversation in 


needed organization of science 
the corridors of the headquarters hotel 
after the adjournment of the meeting. I 
particularly recall a group consisting of 
Roecker, Obourn, Glenn, myself and pos- 
sibly one or two others expressing our 
mutual disappointment and insisting that 
“something ought to be done.” In the 
the 


course of conversation, I 


suggested 
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POWERS 


that something would be done only if some 
one person took matters into his hands and 
called together an interested group and 
that if they approved of it, I would attempt 
to get a representative group together at 
the coming meeting of the Department of 
Superintendence at Boston. The group in- 
formally approved, and the matter was 
dropped at the moment. 

Immediately upon returning home, | 
wrote to Dr. Powers, Professor Goodell, 
and Webb, the De- 
partment of Science Instruction, outlining 


Hanor President of 
my ideas and asking their approval. All 
replied favorably, and it developed that Dr. 
Powers had already written Goodell ex- 
pressing the hope that a representative 
group might be brought together in Boston. 
With the encouragement of these persons, 
and of Dr. N. H. Black of Harvard Uni- 
versity to whom I had written for his 
opinion of the venture and with respect 
to a place for holding the meeting, I pre- 
pared the following letter 
out under date of January 24, 1928. 


which was sent 


At an informal discussion in the hotel corridor 
after the close of the Detroit meeting of the 
C.A.S.M.T. a great deal of concern was expressed 
with reference to the fact that there is not and 
has not been any national organization which 
stands distinctively for the professional! attitude 
in science education, or speaks authoritatively for 
the field of education in science. All agreed that 
the need for such leadership and opportunity for 
expression is most pressing. 

It was proposed, in view of the situation men- 
tioned above, to take advantage of the oppor- 
tunity offered by the next meeting of the Depart- 
ment of Superintendence in Boston to bring about 
a meeting of a limited number of the science 
teachers of the country. It would be the inten- 
tion to ask this meeting to discuss the reorganiza- 
tion of the Department of Science Instruction, the 
proposed formation of a National Council, or 
any other proposals that may be brought forward. 
Since the close of the meeting in Detroit, Dr. 
S. R. Powers, Vice-Chairman of the Committee 
on the National Council, has made a similar pro- 
posal for a meeting in Boston. 
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The proposal for a conference at Boston, or 
vicinity, has the approval of Mr. Roecker, Presi- 
dent of the Central Association of Science and 
Mathematics Teachers; Mr. Goodell, Chairman 
of the Committee on the National Council of 
Science Teachers, and Dr. H. A. Webb, President 
of the Department of Science Instruction, N.E.A., 
as well as that of numerous other representative 
science teachers who have been consulted. Pro- 
fessor Black, of Harvard, has consented to secure 
a meeting place whether in Boston or Cambridge 
and to make necessary local arrangements. 

You are invited to be a member of this in- 
formal conference. If you will notify the writer, 
at your earliest convenience, of your interest and 
probable attendance, notice will later be sent to 
you regarding the exact time and place of meeting. 

This letter was sent to about thirty-five 
persons who were prominent in the science- 
teaching field. Under the circumstances I 
was compelled to reply upon my own 
judgment and acquaintance in making the 
selection. I tried to include persons who 
were training science teachers in colleges 
and universities, supervisors of science in 
large city school systems, and those who 
had become well known through activity 
in national organizations, but not many 
were included whose place of residence was 
so remote from Boston that attendance was 
improbable. 

Replies were received from at least 
twenty-six persons, all of whom expressed 
sympathy with the movement, though not 
all expected to be able to be at the meeting. 
Possibly other replies were received, but 
my file contains letters from the following: 


Baer Glenn Persing 
Beauchamp Goodell Pieper 
Black Jean Powers 
Brownell Lunt Roecker 
Carpenter Mathewson Thiele 
Craig Meister VanCleve 
Curtis Obourn Watkins 
Davis Palmer Webb 


Whitman Wildman 


Through the kindness of Dr. Black, 
arrangements were made for a meeting 
place in the Colonial Club in Cambridge 
and final notices were sent out for a 
meeting on February 27. Seventeen .per- 
sons were present at the meeting. I had 
the pleasure of calling the meeting to order 
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and stating the purpose, after which a 
temporary organization was formed. The 
further history of the Association is related 
in the minutes and other records in the 
office of the Secretary. 


SUMMARY Report oF First MEETING— 
NATIONAL ASSOCIATION FOR RESEARCH 
IN SCIENCE TEACHING 
Most of those who were invited to the 
meeting of Science Teachers at Cambridge, 
and were unable to attend, have expressed 
their interest in the movement and desire 
to be informed regarding its progress. 
This circular letter is sent out to all of 
those who were originally invited in order 

that they may have this information. 

Seventeen persons attended the dinner 
meeting on Monday evening, as arranged 
by Professor Black. This group were the 
guests at dinner of the Graduate School of 
Education of Harvard University. A sec- 
ond meeting was held at the same place at 
luncheon on Wednesday and was _ at- 
tended by a somewhat smaller number. As 
a result of the two meetings, it was agreed 
to organize a society devoted principally 
to research in science teaching. Of this, 
of course, those who were in attendance 
at the Cambridge meetings are to be 
charter members. All others who were 
invited to the meeting are now invited to 
become members of the society if they will 
indicate their intention in the near future 
to the Executive Committee. Charter 
members have paid a membership fee of 
two dollars for the first year and the same 
fee will be collected from others who may 
join. If you wish to take membership 
please send your application to the 
Secretary. 

The name of the society is the National 
Association for Research in Science Teach- 
ing. Its meetings are to be held at the 
time and place of the meetings of the De- 
partment of Superintendence. At present 
the Association has no affiliation with any 
other organization. New members, out- 
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side of the original invitation list, may be 
added by election at the time of the next 
annual meeting and it is expected that a 
considerable number will be invited to join 
at that time. The conduct of the affairs 
of the Association during the interval be- 
fore the next annual meeting is in the 
hands of the Executive Committee, whose 
names are appended to this letter. This 
committee will be very glad to know from 
you that you are ready to accept member- 
ship in the Association in order that we 
may have a definite membership list. As 
suggested by the name of the society its 
major function is to promote research in 
problems of science teaching and to provide 
means for disseminating the results of re- 
search. The committee is, therefore, 
anxious to learn of promising pieces of re- 
search that are under way and which may 
be available for use in the program of the 
next meeting. It was the sense of the 
group present that emphasis should be 
placed, in the next program, upon the 
twelve year Science Program and upon 
the question of laboratory work and 
demonstrations as a method in science 
teaching. 
Executive Committee : 

Harry A. CARPENTER 

Francis D. Curtis 

Exixtiot R. DowNING 

W. L. Erkenserry, Chairman 

S. R. Powers, 

Secretary and Treasurer 
A study of the records reveal that some- 

where somehow we have lost a meeting. 
The chronology as reported in the present 
Directory records, the second meeting of 
the Association as being held in Atlantic 
City, N. J. The records, however, reveal 
that this meeting of 1929 was held in 
Cleveland, Ohio and that the meeting place 
was the Hotel Cleveland. The records for 
that have been misplaced except for the 
minutes of the Executive Committee meet- 
ing. From another source this summary 
of that meeting was obtained. 
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“The National Association for Research 
in Science Teaching which was organized 
a year ago, held its first program meeting 
at Cleveland during the session of the 
Department of Superintendence. 

“The program included seven papers, 
all of which represented very careful pieces 
of research in the field of Science teaching. 
The papers were presented by Dr. Down- 
ing, of the University of Chicago, Professor 
Glenn of the New Jersey State Teachers’ 
College, Dr. Watkins of the University of 
Missouri, Professor Hurd of the Univer- 
sity of Minnesota, Dr. Curtis of the 
University of Michigan, Professor Cun- 
ningham of Ohio State Normal College, 
and Professor Persing of the Cleveland 
School of Education. 

“The General Science Quarterly is to 
be, for the present, the official organ for 
the publication of the results of research 
by members of the Association. It is ex- 
pected that the papers presented at the 
meeting will shortly appear in this Journal, 
and they will be available to the science- 
teaching profession. 

“About three quarters of the total mem- 
bership of the Association were present at 
the Cleveland meeting. The officers for 
next year are: W. L. Eikenberry of State 
Teachers College, East Stroudsburg, Pa.. 
President; S. R. Powers, Teacher’s Col- 
lege, Columbia University, Secretary and 
Treasurer. The members of the Execu- 
tive Committee were in addition: E. R. 
Downing, H. A. Carpenter, and F. D. 
Curtis.” ? 

The third annual meeting of the 
N.A.R.S.T. at the Ritz-Carlton Hotel in 
Atlantic City, N. J., February 24th and 
25th, 1930. The program consisted of 
papers dealing with a variety of research 
topics and presented by: S. R. Powers, 
Florence Billig, R. K. Watkins, C. S. 
Palmer, A. W. Hurd, E. E. Wildman, J. 
R. Lunt, E. C. Persing, O. W. Caldwell, 


1 Pennsylvania School Journal, Vol. 77, No. 9, 
p. 561 
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J. O. Frank, H. A. Webb, E. R. Glenn, 
J. A. Hollinger, and W. F. Roecker. 

At the 
the 
transacted : 


sessions devoted to business 


following important matters were 
1. Report of the Committee on Constitu- 


Wildman, 
with 


tion and By-laws, E. E. 


Chairman. Report accepted 


minor modifications. 


bho 


. Report of the Committee on Publica- 
On 
recommendation of this committee it 


tions, Chas. J. Pieper, Chairman. 


was voted: 


a. That the Association should exer- 


ey) 


cise the option which it holds on 
SCIENCE EpucaTIon and purchase 
it from the Mr. W. G. 
Whitman. 

. The responsibility for financial sup- 
port of the Journal be vested with 
the Publications Committee 


shall solicit support for the Journal 


owner, 


_" 
~ 


who 


from such sources as are available. 
c. The supporters of the Journal shall 
share its losses and profits. 

3. The following were nominated and 
elected as officers for the year: 
President, E. R. Downing 
Vice-President, Francis D. Curtis 
Secretary-Treasurer, S. R. Powers 
Members of the Executive Committee : 

W. S. Ejikenberry 
Ralph K. Watkins 

The fourth meeting of the Association 
was held in the Masonic Temple, Detroit, 
Michigan on February, 23rd and 24th, 
1931. The program of the first day. was in 
the nature of a symposium the general 
theme of which was “An Integrated Pro- 
gram of Science Teaching for the Grades 
of Elementary and Secondary Schools”. 
Contributing to this discussion were: S. R. 
Powers, E. Laurence W. W. 
Knox, E. S. Obourn. 

Other papers at this meeting were pre- 
sented by, W. L. Beauchamp E. R. 
Downing, F. D. Curtis, Lois Meier, Geo. 
W. Haupt, Geo. W. 


Palmer, 


Geo. E. 


Hunter, 
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Nelson. In the absence of the last two 


speakers their papers were read by title. 
At the dinner meeting an address was 
given on “The Use of Microprojection 
Methods in Teaching Living Organisms” 
by Dr. Geo. A. Remmert, of Munich, Ger- 
The 


demonstrations of 


many. lecture was illustrated by 
the the 
projector for showing a great variety of 
The 
Dr. 


address were: (1) the evidence of his com- 


use of micro- 


microscopic organisms. two out- 


standing features of Remmert’s 
mand of techniques for growing cultures 
of microorganisms and (2) the clarity with 
which these organisms were shown on the 
screen. 

The principal item of business transacted 
at this meeting was a detailed report by the 
forth 
the details relative to the purchase and 


Publications Committee which set 
operation of the journal ScleNcE Epuca- 
The that the 
President from the 


N.A.R.S.T. a person as a holding member. 


TION. Association voted 


should appoint 
This person not to be one of the financial 
backers of the Journal. His duties would 
be to protect the interests of the Associa- 
tion in the Journal and to represent the 
the 
Publications. 


Association in conducting business 
affairs of the Committee on 
The Secretary, S. R. Powers was then 
appointed. 

It was also voted at this meeting that the 
President appoint a committee of three to 
study the problems of teacher training in 
science for teachers in the grades of the 
elementary, junior and senior high schools, 
the 


It was further suggested that 


and in institutions for education of 
teachers. 
the program for the next annual meeting 
might include a symposium on the topic of 
teacher training in science. 

The following slate of officers was pre- 
sented and elected for the year. E. R. 
Curtis, 
R. Powers, Secretary- 


Ralph K. Watkins, W. S. 


Downing, President, Francis D. 
Vice-President, S. 
Treasurer, 


Eikenberry. 
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The Fifth Annual Meeting of the As- 
sociation was held in Washington, D. C. 
on February 20th, 22nd and 23rd, 1932. 
The first session was a joint meeting with 
the National Society for the Study oi 
National Council of 
Elementary Science and 


Education and the 
Supervisors of 
met in the Chamber of Commerce Audi- 
torium on the evening of 
February 20th at Toellork. The session 
was devoted to a discussion of Part I of 
the Thirty-First Yearbook of the National 
Society for the Study of Education en- 


Saturday, 


titled “A Program for Teaching Science.” 
The yearbook was presented by a Commit- 
tee appointed by the Board of Directors of 
the National Society for the Study of 
Education. All committeee members were 
members of the N.A.R.S.T. and were as 
follows: S. R. Powers, Chas. J. Pieper, 
E. R. Downing, F. D. Curtis, G. S. Craig, 
R. K. Watk'ns. 

The next program meeting was devoted 

to the following discussions: 

1. The report of the Association Com- 
mittee on Teacher Training in the 
Teaching of Science. The phases of 

this report were (1) provisions for 
the education of teachers of science 
(2) 


courses (3) State regulations in re- 


the content of professionalized 


gard to certification. 

The report was given by A. W. 
Hurd as Chairman. 
. Discussion of Part I of the Thirty- 
of the National So- 
ciety for the Study of Education. 


bN 


First Yearbook 


a. The Recommendations for Science 
in the Elementary and Junior High 
School and the Education of Science 
Teachers, Harry A. Carpenter. 

b. The 
in the Senior High School and for 
the Education of Senior High 
School Teachers of Science., W. W. 
Knox. 

At the last 
papers were presented by O. W. Caldwell, 


Recommendation for Science 


program session research 
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R. C. Bedell, Jessie W. Clemenson, W. S. 
Victor H. Noll, 


Gruenberg, and Morris Meister. 


Beauchamp, genj. C. 
Important items of business transacted 
at the Washington meeting were as follows: 


1. A report of the Committee on Publi- 


cations noted that a group of 
porters including the N.A.R.S.T. had 
the 


and that a 


sup- 


purchased Journal of ScteENCE 


EDUCATION business or- 


ganization had been accomplished. 


The Holding Body was organized as 
Science Education, Incorporated. A 
report by its Secretary, Mr. Earl R. 
Glenn indicated that the first year of 
work had been very successful. 

2.A progress report was made by the 
Committee on Teacher Training. 

3. The following slate of officers was 
presented and elected: 

Francis D. Curtis, President 

E. E. Wildman, Vice-President 

S B. 
John 


Powers, Secretary-Treasurer 
Hollinger, Member of 
Executive Committee 
Elliot R. Downing, Member of 
Executive Committee 


The Sixth Annual Meeting of the As- 
sociation was held at the Curtis Hotel in 
Minneapolis, 
28th, 1933. 


was in part devoted to a discussion of the 


February 26th, 27th, and 


The Sunday evening meeting 


topic “Practical Means of Affording Class- 
room Training in the Scientific Method 
and in Building Functional Understand- 


ings of the Scientific Attitudes”. The first 


program session was devoted to the 
following papers: 
1. The General Education Board Sur- 
vey of Science Teaching, R. J. 


Havighurst. 

2. The Survey of Science Conducted by 
the Office of Education, W. L. 
Jeauchamp. 

3. A Measurement Program in Junior 
College Science, Palmer O. Johnson. 
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4. What Are the Sources of the Teachers 
of Science in the Accredited Schools 
of the North Central Association ? 
Francis D. Curtis. 

5. A Type of Test Exercise Designed 
for Measurement and Analysis of 
Pupil Comprehension in Science, J. E. 


Kirkpatrick. 


At a second program meeting reports 
on the various phases of the Association's 
Committee on Teacher Training were pre- 
sented by A. W. Hurd, E. Laurence 
Palmer, and C. M. Pruitt. 

In the absence of the officers and Execu- 
tive Committee of the Association Mr. 
Ralph K. Watkins was appointed Chair- 
man protem of the meetings. The follow- 





ing significant items of business were 
| transacted : 

1. A motion was passed to the effect that 
the Executive Committee submit to the 
Editorial Boards of Science Education and 
School Science and Mathematics, respec- 
tively, a recommendation for considering 
policies of the two publications which may 
lead to a clearer definition of the functions 
of each so as to minimize the amount of 
overlapping functions. 

2. To suggest for the deliberation of the 

Executive Committee : 

a. The preparation of an Association 
Directory. 

b. The Appointment of a committee 
to formulate plans for extending 
membership in the N.A.R.S.T. and 
to consider the feasibility of form- 
ing a National Council of Science 
Teachers. 

3. The following committees were ap- 

pointed : 

a. Committee on National Council of 
Science Teachers. 

b. Committee to consider reduction fo 
annual dues. 

c. Committee to determine the grade 
placement of materials from natural 


science for the first six grades. 
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d. Committee to investigate the 
possibilities of measurement of 
scientific attitudes. 

e. Committee to establish criteria for 
the selection of content for the 
courses in natural science. 

4. The following slate of officers was 
presented and elected: 
President, Ralph K. Watkins 
Vice-President, Archer W. Hurd 
Secretary-Treasurer, S. R. Powers 
Members of Executive Committee: 
F. D. Curtis 
H. A. Carpenter 


The Seventh Annual Meeting of the 
Association was held at Hotel Cleve- 
land, Cleveland, Ohio on _ February 
25th, 26th, and 27th, 1934. The Sun 


day evening meeting was devoted to 


reports of committees appointed t 
consider an enlarged organization and 
the reduction of dues. These reports were 
presented by R. K. Watkins and Lois M. 
Shoemaker. Following the transaction of 
other items of business the meeting was 
devoted to a discussion of the topic “Con- 
tributions of Educational Research to the 
Understandings of the Process of Learning 
In Science.” 

At the Monday program meeting re- 
ports were made by other Association 


committees, as follows: 


1.Committee on grade placement ofl 
material from the natural sciences for 
courses in elementary science for the 
first six grades, W. G. Whitman, 
Chairman. 

2. Committee on measurement of scien- 
tific attitudes, Francis D. Curtis, 
Chairman. 

3. Committee on criteria for the selection 
of content for courses in natural 


sciences, A. W. Hurd, Chairman. 
The Tuesday morning meeting was held 


jointly with the American Educational Re- 


search Association. Papers dealing with 
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research in science teaching were presented 
by A. W. Hurd, Palmer O. Johnson, 
Ralph C. Bedell, Elwood D. Heiss, Harry 
A. Carpenter, and Ralph W. Tyler. 

Important items of business transacted 
at this meeting were as follows: 


1.A committee was appointed to co- 
operate further with committees from 
other organizations on the matter of 
forming a National Council of Science 
Teachers. Harry A. Carpenter was 

made chairman. 


2. Amendments to the Constitution of 
the Association were made dealing 
with tenure of office in the Execu- 


tive Committee and applications for 
membership. 
3. A committee was appointed to con- 
sider and make recommendations to 
the Executive Committee on qualifica- 
tions for membership. 
. The following slate of officers was 


ms 


nominated and elected for the ensuing 
year: 
President, A. W. Hurd 
Vice-President, E. E. Wildman 
Secretary-Treasurer, S. R. Powers 
Executive Committee: 
Ralph K. Watkins 
C. L. Thiele 


The Eighth Annual Meeting of the As- 
sociation was held at Hotel Chelsea, 
Atlantic City, N. J. on February 24th, 
25th, and 26th, 1935. 
to the meeting of the Board of Experi- 


Sunday was devoted 


mentation and to Committee meetings. 
The Sunday evening meeting was given 
over to the following committee reports: 
1. The Committee Cooperating with the 
A.A.A.S. Committee on the Place of 
Science in Education, Harry A. 
Carpenter. 
2. The Publications and Special Year 
300k Committee, Charles J. Pieper. 
3. The Committee appointed to Study 
Eligibility for Membership, Gerald S. 


Craig. 
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4. The Committee on Tenure and Rota- 
tion of Office, H. A. Webb. 

. Report of the Executive Committee, 
E. E. Wildman. 


. Report of the Program Committee, 


wn 


oN 


Morris Meister. 


N 


. Report of the Board of Experimenta- 


tion, A. W. Hurd. 


A portion of the Monday morning meet- 
was given over to short reports by 
Wildman, F. A. 


Following these 


ing 
Florence Billig, E. E. 

Riedel, and A. W. Hurd. 
reports a symposium was held on the sub- 
ject “Teaching Science for the Purpose of 
The 


The following 


Influencing Behavior”. discussion 
was led by F. D. Curtis. 


persons contributed short papers: Ralph 


K. Watkins, Victor H. Noll, Otis W. 
Caldwell, Geo. C. Wood, and Morris 
Meister. 


The Tuesday morning meeting was held 
jointly with the American Educational Re- 
search Association. The theme of the 
meeting was “Application of Educational 
Research to Actual Practice’. Papers 
were presented by R. J. Havighurst, Ralph 
W. Tyler, H. A. Cunningham, R. P. 
Wray, and Earl S. Goudy. 

Important items of business transacted 
at this meeting were as follows: 


1. Dr. Elliot R. Downing and Dr. Otis 
W. Caldwell were elected to life mem- 
bership in the association. 

2. Following the recommendation of the 
Board of Experimentation a Commit- 
tee of Five was appointed to prepare 
a monograph setting forth a possible 
program of research of the Association 
during the next few years. Each 

member of this committee was desig- 

nated as chairman of a smaller com- 
mittee as follows: 

a. Committee on the Education of 
Teachers, R. K. Watkins. 

b. Committee on Elementary School 


Curriculum, F. G. Billig. 
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c. Committee on Scientific Attitudes, 
F. D. Curtis. 
d. Committee on Secondary School 


Science, E. S$. Obourn. 
e. Committee on Junior College Sci- 
ence, R. W. Tyler. 

3. A special committee to draw up a list 
of active investigations on science edu- 
cation was appointed with Victor H. 
Noll, Chairman. 

4. The following slate of officers was 
nominated and elected: 

President, Gerald S. Craig 
Vice-President, Walter G. Whitman 
Secretary-Treasurer, S. R. Powers 
Executive Committee : 

A. W. Hurd 

Ira C. Davis 
The Ninth Annual Meeting of the As- 
sociation was held at Hotel Statler, St. 

Louis, Missouri on February 23rd, 24th, 

and 25th, 1936. 

day evening dinner meeting was devoted 


The program of the Sun- 


to reports by the following chairmen: 
Executive Committee, 
W. G. Whitman 
Constitutional Revision, 
E. E. Wildman 
Rotation and Tenure of Office, 
H. A. Webb 
Publications, E. D. Heiss 
Committee Cooperating with the 
A.A.A.S. Committee on place of 
Science in Education, 
H. A. Carpenter 
Committee to Draw up a list of 
Active Investigators in Science, 
V. H. Noll 
Program Committee, 


C. L. Thiele 


The latter portion of the program was 
devoted to a discussion of policies of the 
Association. 

At the Monday meeting the Association 
Committee under the chairmanship of 
Ralph K. Watkins made a report. Also 


reports were given on “Curriculum Re- 
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search in Science Education” by S. R. 
Powers and “Research in the Learning 
Process” by Anita D. Laton. Following 
the program a short business meeting was 
Nominat- 


Committee on 


convened for reports of the 


ing Committee and the 
Resolutions. 
Important items of business transacted 


at the St. Louis meeting were as follows: 


1. The usual Constitutional Committees 
were appointed. 

2. The Committee of Five was continued 
with the suggestion that the sub-com- 
mittee be severed from the main com- 
mittee to continue its work and that a 
sub-committee on Adult Education be 

with B. C. 
Chairman. 

3. A proposal was made to have the 


added Gruenberg as 


Annual Dinner Meeting time changed 
to Saturday evening and that con- 
sideration be given to the possibility 
of a joint meeting with the National 
Council of Supervisors of Elemen- 
No action 


4. The following changes in 


taken. 
the 


tary Science. was 
By - 
Laws were made: 

a. Section 1. The President shall be 
chairman of the Executive Comunit- 
tee and shall preside at all meetings 
and be ex-officio member of all 

commnittees. 

b. The Vice-President shall preside at 
all meetings in the absence of the 
President. 

5. The following slate of officers was 
nominated and elected for the year: 
President, Walter G. Whitman 

Vice-President, Ira C. Davis 

Secretary-Treasurer, 5S. R. Powers 
Executive Committee : 

G. S. Craig 

H. A. Webb 


The Tenth Annual Meeting of the As- 
sociation was held at the Hotel St. Charles, 


New Orleans, Louisiana on February 20th, 
21st, 22nd, and 23rd, 1937. 


On Saturday, 
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February 20th, a joint meeting with the 
National Council on Elementary Science 
was held. The session was devoted to 
papers by F. D. Curtis and G. S. Craig 
and to a demonstration of Erpi Teaching 
Films. An evening joint dinner meeting 
was held. 

The Sunday Evening Dinner meeting 
was devoted to Committee reports and a 
general discussion of policies of the Asso- 
ciation. The Monday program meeting 
was held jointly with the Society for Curri- 
culum Study. Following a report by 
Ralph K. Watkins on the work of the 
Committee of Five, a panel discussion was 
held to consider the preliminary report of 
the Science Committee to the Commission 
on Secondary School Curriculum of the 
Progressive Education Association. Dr. 
Otis Caldwell was panel chairman and the 
following persons were contributors: E. R. 
Boyles, C. L. Cushman, R. J. Havighurst, 
C. J. Pieper, S. R. Powers, R. K. Watkins. 

The Tuesday Program meeting was held 
jointly with the American Educational Re- 
search Association. Reports of research 
were made by F. D. Curtis, R. K. Watkins, 
Herbert J. Arnold, A. W. Hurd, and E. E. 
Wildman. 

The members of the Association were 
invited to a meeting on Wednesday, 
February 24th of the National Association 
of College Teachers of Education. 

Important items of business transacted 
at the New Orleans meeting were as 
follows: 

1. Reports of the following committees 

were heard at the business sessions: 
a. Committee on Scientific Attitudes, 
R. C. Bedell. 


b. Committee on Publications, E. D. 
Heiss. 

c. Committee on Elementary Science, 
G. S. Craig, M. J. Robertson. 

d. Committee on the Education of 
Science Teachers, R. K. Watkins. 

e. Committee on Problems: of Guid- 


ance in Science, R. C. Bedell. 
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f. Committee on Junior College Sci- 
ence, P. O. Johnson. 


ies) 


. The Executive Committee was in- 
structed to give some consideration to 
ways and means of publicizing the 
work of the Association. 

3. A Committee to cooperate with the 
College Entrance Examination Board 
in the preparation of a syllabus in 
Science for College Entrance was ap- 
pointed. Ralph E. Horton was made 
Chairman of the committee. 

4. The Committee in Scientific Attitudes 

and the Committee to Draw up a list 

of Active Investigators in Science 

Education were discussed with appre- 

ciation. 


wn 


. The following slate of officers was 
presented and elected: 

President, H. A. Webb 

Vice-President, S. R. Powers 

Secretary-Treasurer, E. S. Obourn 

Executive Committee : 

Walter G. Whitman 
Fred Anibal 

The Eleven Annual Meeting of the Na- 
tion Association for Research in Science 
Teaching was held jointly with the Na- 
tional Council on Elementary Science at 
Hotel Rittenhouse, Philadelphia, Pa., on 
February 25th, 26th, 1938 and in ordinary 
session at Hotel Madison, Atlantic City, 
N. J., on February 27th, 28th and March 
Ist, 1938. 

The joint meeting with N.C.E.S. was 
held in three sessions. The Friday meet- 
ing was devoted to trips to points of scien- 
tific and historical interest in and about 
Philadelphia. The dinner meeting held on 
Friday evening was given over to a report 
with motion pictures of the International 
Education Association Meeting in Japan, 
summer of 1937. The report was pre- 
sented by Dr. Reuben Shaw. At the Satur- 
day morning meeting papers were pre- 
sented by Glenn O. Blough, W. W. 
McSpadden, and Ellis C. Persing. At this 
session an interesting demonstration les- 
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son in Elementary Science was presente: 
by Joseph R. Lunt. 

At the 
papers were presented by Victor Crowell, 


Saturday afternoon meeting 
Mary Melrose and Hanor Webb. 

The Sunday evening dinner meeting held 
at Hotel Madison in Atlantic City, N. J. 
was devoted to Association business and 
committee reports. The presidential ad- 
dress “Apprenticed to Aristotle’’ was pre- 
sented by Hanor Webb. 

The Monday program session was de- 
voted to a panel discussion lead by William 
Clark Trow on the subject “Techniques 
for Developing Problem Solving Abilities 
in Science Teaching’. The members of 
the panel were: Fred P. Frutchey, Frank 
C. Jean, Victor H. Noll, E. S. 
ay 
Wood. 


The Tuesday meeting was held jointly 


Obourn, 
Pieper, R. W. Tyler, and Geo. C. 


Educational Research 
Sutton 


Papers were presented 


with the American 
Association. D. H. 
Webb presided. 
by Cyrus W. Barnes, G. P. Cahoon, Joe 
Young West, Ralph C. Bedell and S. R. 
Powers. 


and Hanor 


Important items of business transacted 

at this meeting were: 

1. The Association voted to keep the 
dues at five dollars per year but to 
increase the amount paid to SCIENCE 
EpucaTIon to two dollars and fifty 
cents. This action was taken when 

the magazine expanded to a_ seven 
issue volume. 
2. The A. Webb, 


sented a plan of succession in office 


President, H. pre- 
through membership on the Executive 
Committee. 

3.A full the 
of the Association followed the pre- 


discussion of policies 
sentation of a letter written by Dr. 
Ralph K. Watkins dealing with the 
difficulties of getting committee work 
done by mail. 

4. It was voted to provide funds for the 

publication of certain of the sub-com- 
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mittee the Committee of 


reports of 


Five. 

5. The Association passed a motion made 
by Mr. V. H. Noll that the existing 
committees of the Association be in- 
structed to consider the possibilities 
and problems incident to the publica- 
tion of a series of year books centering 
around problems in Science Education. 

6. 


The Executive committee appointed 
Mr. V. H. Noll as ; 


committee on Policies to report at the 


chairman of a 


next annual meeting. 


officers 


NI 


. The following slate of was 
nominated and elected: 

President, S. R. Powers 
Vice-President, Fred Anibal 
Secretary-Treasurer, E. S. Obourn 

Executive Committee : 
Hanor Webb 
Chas. }. 
The Twelfth 


Association 


Pieper 

Annual Meeting of the 
held at Hotel Allerton, 
Cleveland, Ohio, February 26th, 27th and 
28th, 1939, 


day evening was devoted to committee re- 


was 
The Dinner meeting on Sun- 


ports, Association business and discussion 
of policies. At the Monday program ses- 
the Co- 


operate with the College Entrance Board 


sion a report of Committee to 


in proposing new definition of requirements 


in science was given by the Chairman, 
Ralph E. Horton; a review of the research 
of the year was presented by Chas. J. 
Pieper and discussed by Francis D. Curtis. 
Papers were also presented by Edith 
Selberg, J. Darrel Barnard, and N. E. 
Bingham. 

A panel discussion on the _ topic 


“Teacher Education in Science” made up 
the Tuesday morning program. The panel 


chairman was Fred Anibal and the con- 
tributors were G. P. Cahoon, Edna Bailey, 
Earl R. Glenn, John Pilley, Paul B. Sears, 
and A. N. Zechiel. The Tuesday afternoon 
meeting was held jointly with the society 
for Curriculum Study. The program was 


a symposium on “Socialization of Science”. 
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Dr. S. R. Powers was the leader. The 
contributors were, C. C. Furnas, Victor H. 
Noll, R. J. Havighurst, Fred Anibal and 
Paul B. Sears. 
Important items of business transacted 
at this meeting were: 
1. Committee reports: 
a. Program Committee, Fred Anibal. 
b. Constitutional Revision Committee, 
H. A. Webb. 
c. Publication Committee, E. D. Heiss. 
d. Committee on Elementary Science, 
Florence G. Billig. 
e. Committee on Secondary School 
Science, Fred Anibal. (For the 
chairman, Geo. Hunter.) 
f. Committee on Teacher Training, 
Ralph Watkins. 
g. Committee on Policies. 


~) 


2. All reports were adopted. 

3. The report of the Policies Committee 
changed the plan of the annual meet- 
ing to one of a series of working 
committees. 

4.A general coordinating committee 
with a_ rotating membership was 
elected to administer the new plan of 
meeting. The members of this com- 
mittee were: V. H. Noll, 1 year chair- 
man; F. D. Curtis 2 years; Gerald S. 
Craig, 3 years. 

5. The following slate of officers was 

elected for the ensuing year : 
President, Otis W. Caldwell 
Vice-President, Fred Anibal 
Secretary-Treasurer, E. S. Obourn 
Executive Committee : 

S. R. Powers 
Charles F. Pieper 


The Thirteenth Annual Meeting of the 
Association was held at Hotel Jefferson 
and Milner in St. Louis, Missouri, 
February 24th, 25th, 26th, and 27th 1940. 
On Saturday, February, 24th, a joint 
meeting with the National Council of Ele- 
mentary Science was held at Hotel Jeffer- 
son. At the morning session papers were 
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presented by M. L. Robertson and Gerald 
S. Craig. A joint luncheon was held and 
in the afternoon papers were heard from 
Otis W. Caldwell and Florence Billig. 

The Sunday Evening Dinner Meeting 
was held at Hotel Jefferson, Dr. Caldwell 
gave the presidential address on the sub- 
ject “Some Factors in Freedom for Re- 
search”. The remainder of the meeting 
was devoted to committee reports, associa- 
tion business, and the discussion of policies. 

The Monday morning meeting was 
held at Hotel Milner and was devoted to 
the organization and deliberation of Area 
Committees formulated under the newly 
adopted plan adopted previously on the 
report of the Policies Committee. In the 
afternoon program papers were presented 
by Harry A. Carpenter, Ralph C. Bedell, 
and Shailer A. Peterson. The latter por- 
tion of this program was devoted to a 
discussion of the topic, “What is, or 
Should Be, the Future of Science Educa- 
tion Magazine, and of a Possible New 
Science Teachers Magazine?” The leaders 
were Harry A. Carpenter, H. A. Webb, 
and Ira C. Davis. 

Tuesday morning was again given over 
to a meeting of Area Committees. In the 
afternoon progress reports were presented 
by the chairman of the Area Committees. 

Important items of business transacted 
at this meeting were: 

1.H. Emmett Brown was made chair- 
man of a committee to investigate the 
time and place of association meetings. 

2. Action was. taken on ten names 
presented for membership in the 
association. 

3. The following slate of officers was 
nominated and elected: 

President, Harry A. Carpenter 
Vice-President, G. P. Cahoon 
Secretary-Treasurer, E. S. Obourn 
Executive Committee 

Otis W. Caldwell 

Florence G. Billig 
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The Fourteenth Annual Meeting of the 
Association was held at Hotel Claridge and 
Traymore, Atlantic City, N. J. on 
February 22nd, 23rd, 24th, 25th, and 26th, 
1941, 
22nd, a joint meeting was held at Hotel 


On Saturday afternoon, February 


Traymore with the National Council on 
Elementary Science. Papers were pre- 
sented by George W. Haupt and Mervin 
E. Oakes. 

The 


held at Hotel Claridge was presided over 


Sunday evening dinner meeting 


by Harry Carpenter. The presidential 
address was on the topic “A Word to the 
The latter 
portion of the meeting was devoted to the 


Wise from a Grey Old Owl”. 


usual order of business, committee reports 
and a discussion of policies. 

The Monday morning session was de- 
voted to a meeting of the Area Committees. 
At the afternoon session a paper was pre- 
sented by A. H. Zechiel. 
sion was also presented on the topic “The 


A panel discus- 


Science Workship, its Purposes, Methods 
and Effectiveness”. The contributors to 
this panel were: W. C. Croxton, J. Wal- 
lace Page, A. O. Baker, Clark W. Horton, 
E. A. Waters, and O. S. Loud. 

At the Tuesday morning meeting Francis 
D. Curtis, Chairman of the Coordinating 
Committee led a general discussion follow- 
ing the reports and recommendations 
made by the chairman of the Area Comunit- 
tees. A “Evaluation of 
3roadcasts and Recordings for the Class- 


paper on the 
room “was presented by J. R. Miles. This 
paper was supplemented by the presenta- 
tion of certain recordings appropriate for 
use in science classes. A paper on “Ex- 
periences with a junior Academy of Sci- 
ence” by E. S. Obourn was moved from 
the afternoon program. 


The Tuesday afternoon program was de- 
voted to reports from N.A.R.S.T. members 
The 
discussion was led by Ira C. Davis, Gen- 
eral Chairman of this committee. 


on the National Science Committee. 
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On Wednesday afternoon a joint meet- 
ing was held at the Ambassador Hotel with 
the department of Secondary Teachers. 
At this meeting papers were presented on 
the general theme of “Radio in Education”. 

Important items of business transacted 
at this meeting were: 


1. The Committee on time of meeting 
reported that the association was pre- 
dominantly in favor of maintaining 
our present plan. 

2. A Committee of one was appointed to 
contact other groups interested in 
forming a National Council of Science 
Teachers. 

3. It was proposed to have a summary 

the the 


organization. 


made of fifteen years of 
4. The Association voted to discontinue 
the plan of meetings set up under the 

Coordinating Committee. 
5. The following slate of officers was 
nominated and elected: 

President, G. P. Cahoon 
Vice-President, Florence Billig 
Secretary-Treasurer, E. S. Obourn 
Executive Committee : 

H. A. Carpenter 
Elwood D. Heiss 


Now 


acorn of a 


the small 


discussion to a 


we are fifteen. From 
breakfast 
formidable Association of ninety leaders in 
the field in fifteen years is an achievement 
to elicit the pride of any organization. A 
turn through the minutes of the Associa- 
tion over these years is an experience not 
to be forgotten. In these pages are recorded 
the ebbs and flows of the tide of our pro- 
fession over the years. 

The birth, babyhood and childhood of 
this organization have been guided by 
strong and able hands. Now we come to 


adolescence, strong professionally and 


strong financially. May the years ahead 
provide the leadership that will make pos- 
sible the realization of the fullest poten- 


tialities of this fine group. 





PROGRAM OF TWENTIETH ANNUAL MEETING OF 
NATIONAL ASSOCIATION FOR RESEARCH 
IN SCIENCE TEACHING 


ATLANTIC City, New Jersey, HoteL CHALFONTE-Happon HALL 


Marcu 2, 3, 


OFFICERS 
Eart R. GLenn, President 
New Jersey State Teachers College 
Montclair, New Jersey 


EL_tswortH S. Osourn, Vice President 
John Burroughs School 
Clayton, Missouri 


CLARENCE M. Pruitt, Secretary-Treasurer 
Oklahoma Agricultural and Mechanical 
College 
Stillwater, Oklahoma 


Joun C. Mayrietp, Executive Committee 
Laboratory School, University of Chicago 
Chicago, Illinois 

C. L. Tuiere, Executive Committee 
Board of Education, Detroit Public Schools 
Detroit, Michigan 


Part I—SunpAy EveNING, Marcu 2, 1947 
Annual Dinner Meeting: 
Mandarin Room, 6:00 P.M. 


Program Topic: 
What is to be the future of research in 
science education in the United States? 
Earl R. Glenn, President of the Association 


Part II—Monpay Morninc, Marcu 3, 1947 
Time: 9:30 A.M. Place: Sun Porch 


Program Topic: 
What problems in elementery science educa- 
tion should be investigated by: 

1. Individuals 
2. Teams composed of several specialists? 


By Invitation: 
Mr. Jack Hudspeth, Author and Science Con- 
sultant, Austin, Texas 
Dr. J. Wallace Page, Associate Director of 
Education Department, Films-Incorporated, 


New York 


For The Association: 
Dr. N. E. Bingham, School of Education, 
Northwestern University, Evanston, Illinois 
Dr. Florence Billig, Wayne University, 
Detroit 


AND 4, 1947 


Dr. Martin L. Robertson, Associate Editor, 
The Macmillan Company, New York 


Discussion by Members. 


Part IIJ—MonpaAy AFrTerRNoon, Marcu 3, 1947 
Time: 2:30 P.M. Place: Sun Porch 


Program Topic: 
What problems related to science in junior 
high-school education need attention by : 
1. Individual research workers 
2. Teams composed of various specialists ? 


By Invitation: 
Dr. Alice Williams, State Teachers College, 
Potsdam, New York 
Dr. G. B. Pennebaker, Tennessee Polytechnic 
Institute, Cookeville 


For The Association: 

Mr. C. L. Thiele, Director of Exact Sciences, 
Detroit, Michigan 

Professor Ira C. Davis, University of Wis- 
consin, Madison 

Dr. Joe Young West, State Teachers College, 
Towson, Maryland 

Dr. S. R. Powers, Teachers College, Colum- 
bia University 

Dr. Ellis Haworth, Wilson Teachers College, 
Washington, D. C. 


Discussion by Members. 


Part IV—TuespAy Morninc, Marcu 4, 1947 


Time: 9:30 A.M. Place: Sun Porch 


Program Topic: 
What researches are needed in senior high- 
school : 
1. a. Biology, chemistry, and physics 
b. Science for gifted students 
c. Science for vocational education? 
2. What are the possibilities for coopera- 
tive research in these fields? 


By Invitation: 


a 


Mr. H. B. Crouch, Tennessee Agricultural 
and Industrial College, Nashville 

Mr. Paul E. Blackwood, University School, 
The Ohio State University, Columbus 
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For The Association: 

Dr. Morris Meister, High School of Science, 
New York City 

Dr. G. P. Cahoon, The Ohio State University, 
Columbus 

Mr. Robert Carleton, Newark College of 
Engineering, Newark, New Jersey 

Professor Darrell Barnard, College of Edu- 
cation, Greeley, Colorado 

Dr. Victor Noll, Michigan State College, 
East Lansing, Michigan 


Discussion by Members. 


Part V—TuespAy AFTERNOON, Marcu 4, 1947 
Time: 2:30 P.M. Place: Sun Porch 
Program Topic: 
What problems related to the education of 
science teachers are in need of research by 
individuals or groups of specialists? , 
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By Invitation: 
Dr. Elsa M. Meder, Editorial Department, 
Houghton, Mifflin Company, Boston 
Dr. Hugh Stickler, Stephens College, Colum 
bia, Missouri 
Mr. Robert K. Wickware, State Teachers 
College, Willimantic, Connecticut 


For The Association: 

Professor H. Emmett Brown, New York 
State College for Teachers, Buffalo 

Miss Rose Lammel, Institute of School Ex- 
perimentation, Teachers College, Columbia 
University 

Dr. C. M. Pruitt, Oklahoma Agricultural 
and Mechanical College, Stillwater 

Mr. Nathan A. Neal, Board of Education, 
Radio Station WBOE, Cleveland 


Discussion by Members. 





Official Minutes of the Business Meeting of 
the National Association for Research in Science 
Teaching, Sunday Evening, March 2, 1947, 
Chalfonte-Haddon Hall, Atlantic City, New 
Jersey. 


Members present: Clarence E. Baer, J. Darrell 
Barnard, Cyrus W. Barnes, N: Eldred Bingham, 
Glenn O. Clough, G. P. Cahoon, Otis W. Cald- 
well, Forrest Olin Capps, Robert H. Carleton, 
Gerald S. Craig, Harry A. Cunningham, W. L. 
Eikenberry, Eari R. Glenn, Benjamin C. Gruen- 
berg, Ellis Haworth, Archer W. Hurd, Rose 
Lammel, Morris Meister, Victor H. Noll, S. 
Ralph Powers, Clarence M. Pruitt, J. S. Richard- 
son, Martin L. Robertson, Ronald J. Slay, C. L. 
Thiele, Joe Young West, Walter G. Whitman, 
and George C. Wood. 


Presiding President Earl R. Glenn presented 
each person to the group and asked each one to 
rise as he called their name. 


The annual business meeting then proceeded 
as follows: 


Report of the Auditing Committee was made 
by Chairman W. L. Eikenberry. The other com- 
mittee member was Harry A. Cunningham. The 
Chairman reported that the Treasurer's books 
had been audited and found in perfect order. 
Treasurer Clarence M. Pruitt presented each 
member with a mimeographed statement showing 
the financial status of the N.A.R.S.T. It was 
moved and seconded that the report be accepted 
as given. 


FINANCIAL REPORT 
March 2, 1947 
Receipts 
Received from E. S. Obourn......... $943.09 
Membership Fees (1944, 1945, 1946, 
rset uv wateadinn's bie hates 4 ain 855.00 


ROCESS kp wotwiwaees $1,798 .09 


ae Se ero $5.30 
A ee ee ee 26.72 
Subscriptions to SclENcE EpucATION.. 640.00 
Postage, Express, Mimeographing... 25.00 

Total het ss bk aed a eae ae $697 .02 
Ee ee ee Pee ee me $1,101.07 


President Glenn then discussed the need for 
new members in the organization and handed out 
a list of names of proposed new members. G. P 
Cahoon raised the question that the information 
on proposed candidates had not been in the hands 
of members the required three months. W. L 
Eikenberry voiced a similar protest and made a 
motion that the officers proceed according to the 
Constitution. Benjamin C. Gruenberg seconded 
the motion. The motion was vigorously discussed. 
The motion lost by a vote of 23 to 6. 

Dr. Morris Meister then made a motion that 
the names officially read from the list handed out 
to members be declared officially elected when 
the Secretary had sent out to each N.A.R.S.T. 
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member data on each name in the list of names 
read. The motion was seconded by N. Eldred 
Bingham. The vote in favor of the motion car- 
ried by 18 to 5. 

President Glenn suggested that there was need 
for revising the Constitution, especially with a 
view of increasing the size of the Executive Com- 
mittee. He suggested four members in addition 
to the three officers and retiring president. These 
new members should represent each of the four 
fields: Elementary Science, Junior High School, 
Senior High School, and The Education of 
Teachers. Harry A. Cunningham made a motion 
that the President be empowered to appoint a 
committee on revision of the Constitution. The 
motion was seconded by W. G. Whitman. Motion 
carried. 

President Glenn then raised the question as to 
whether N.A.R.S.T. should affiliate with the 
National Science Teachers Association. He called 
upon Dr. Morris Meister, President of N.S.T.A., 
who explained the purposes, activities, and serv- 
ices of N.S.T.A. A motion was made by S. 
Ralph Powers that N.A.R.S.T. affiliate with 
N.S.T.A. The motion was seconded by Victor H. 
Noll. The motion carried. 

A motion was then made by C. L. Thiele that 
the Secretary be empowered to express to Mr. 
3enjamin Fine the appreciation of N.A.R.S.T. 
for his series of articles on the crises in educa- 
tion, recently appearing in the New York Times, 
and that a copy be sent to the Editor. The 
motion was seconded by Otis W. Caldwell. The 
motion carried. 

President Glenn then discussed the future of 
N.A.R.S.T. in research in science education in 
the United States. After much discussion by 
the members present, the following motion was 
made by Ellis Haworth and seconded by S. Ralph 
Powers: 

That the President be authorized to appoint a 
Committee on Research in Science Teaching 
which is hereby empowered: 


A. To consider suggestions of problems pre- 
sented at the various sessions of this meet- 
ing of N.A.R.S.T.; 

. To decide which of these problems sre 
worthy of being worked upon; 

C. To seek individuals, groups of individuals, 

and funds whereby these investigations may 
be carried out. 


—_ 


and that a sum up to $300.00 be appropriated 
from the Treasury of N.A.R.S.T. for the use of 
these committees. 

The motion carried, 19 to 0. 

The Secretary reported that the members of 
N.A.R.S.T. had been polled by mail vote as to 
whether they approved the sale of N.A.R.S.T. 
SciENcE EpucaTIon stock to Clarence M. Pruitt. 
The vote had been 40 in favor of the sale to 2 
opposed. Gerald S. Craig made a motion that 
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N.A.R.S.T. sell its stock to Clarence M. Pruitt 
and that Science EpucaTion continue to be the 
official journal of N.A.R.S.T. The motion was 
seconded by Victor H. Noll. The motion carried. 

A report of the Nominating Committee con- 
sisting of Walter G. Whitman, Glenn O. Blough, 
and H. Emmett Brown was made by Chairman 
3rown : 

President : Ira C. Davis 

Vice President:: Joe Young West 

Secretary-Treasurer: Clarence M. Pruitt 

Executive Committee: Earl R. Glenn 

N. Eldred Bingham 


It was moved and seconded that the Secretary 
be empowered to cast a unanimous ballot for 
those recommended by the Nominating Com- 
mittee. The motion carried. 

A motion was made and seconded that the 
meeting be adjourned. Motion carried. 

A short business meeting was held on Tuesday 
afternoon, March 4, at the close of the last pro- 
gram session. 

President Glenn announced the appointment of 
the following Committee on Revision of the 
Constitution : 


Nathan A. Neal 
Philip G. Johnson 
Martin L. Robertson, Chairman 


A motion was made and seconded that the 
Secretary be empowered to write Dr. Francis 
D. Curtis assuring him that the members of 
N.A.R.S.T. missed not having him present at 
the meeting and that they wished him a speedy 
recovery. Motion was carried. 

A suggestion was made by H. Emmett Brown 
that it might be a good idea for N.A.R.S.T. to 
make an award for the best piece of research. 
Agreement was voiced by Victor H. Noll, but 
serious objection was made by Hugh Stickler. 

President Glenn then discussed the make-up of 
the Committee on Research in Science Teaching. 
He announced that after consideration by the 
members of the Executive Committee it had been 
thought advisable to have the various officers to 
serve as a member of the four different sub- 
committees. The officers were not to serve as 
chairmen of these sub-committees. The assign- 
ments to sub-committees were as follows: Joe 
Young West had been assigned to the Elementary 
Science Committee, Earl R. Glenn to the Junior 
High School Committee, N. Eldred Bingham to 
the Senior High School Committee, and Clarence 
M. Pruitt to the Education of Teachers Com- 
mittee. Complete membership of these com- 
mittees will be announced later. 

A motion was made and seconded that the 
meeting be adjourned. Motion carried. 

Respectfully submitted, 
CLARENCE M. Pruitt, 
Secretary. 
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NATIONAL ASSOCIATION FOR RESEARCH IN 
SCIENCE TEACHING 


EXECUTIVE BoArD MEETING, May 17TH, 1947, Cuicaco, ILLINOis 


Three members of the Board of Executives of 
the N.A.R.S.T. met at the Palmer House in 
Chicago on May 17th, 1947. They were Ira C. 
Davis, University High School, University of 
Wisconsin, Madison, Wisconsin; Earl R. Glenn, 
State Teachers College, Montclair, New Jersey, 
and N. Eldred Bingham, Northwestern Univer- 
sity, Evanston, Illinois. 

Part of the morning was devoted to selecting 
the following committees : 

Elementary Science 

Glenn O. Blough, U. S. Office of Education, 
Washington, D. C. 

Rose Lammel, Teachers College, Columbia 
University, New York City. 

Anna Elizabeth Burgess, Public Schools, 
Cleveland, Ohio. 

Jerome Metzner, Public Schools, New York 
City. 

Joe Young West, State Teachers College, 
Towson, Maryland. 

Elizabeth Ann Lockwood, Harvard School of 
Public Health, Cambridge, Massachusetts. 


Junior High School Science 


Earl R. Glenn, State Teachers College, Mont- 
clair, New Jersey—Chairman. 

C. L. Thiele, Board of Education, Detroit, 
Michigan. 

Victor Noll, Michigan State College, East 
Lansing, Michigan. 

Paul Franz Brandwein, Teachers College, 
Columbia University, New York City. 

Marcella Rita Lawler, Teachers College, 
Columbia University, New York City. 

Warren Everote, Encyclopedia Britannica 
Films, New York City. 


Senior High School Science 


Darrell Barnard, Colorado State College of 
Education, Greeley, Colorado—Chairman. 

N. Eldred Bingham, Northwestern Univer- 
sity, Evanston, Illinois. 

J. S. Richardson, Miami University, Oxford, 
Ohio. 

Charlotte Grant, Oak Park High School, Oak 
Park, Illinois. 

Greta Oppe, Ball High School, Galveston, 
Texas. 

Paul E. Kambly, University of Oregon, 
Eugene, Oregon. 

Elsa Marie Meder, Associate Editor, Hough- 
ton, Mifflin Company, Boston. 

Robert Jay Stollberg, Wabash College, 
Crawfordsville, Indiana. 


Junior College Science 

R. Will Burnett, San Francisco State Col- 
lege, San Francisco—Chairman. 

Charles W. Reynolds, East Carolina Teachers 
College, Greenville, North Carolina. 

William Hugh Stickler, Stephens College, 
Columbia, Missouri. 

Vaden W. Miles, Boston University, Boston. 

Oliver Schule Loud, Antioch College, Yellow 
Springs, Ohio. 


Teacher Education 


Florence G. Billig, Wayne University, Detroit, 
Michigan—Elementary School Chairman. 

G. P. Cahoon, Ohio State University, Colum 
bus, Ohio—Secondary School Chairman 

Gerald S. Craig, Teachers College, Columbia 
University, New York City. 

John Urban, State Teachers College, Buffalo, 
New York. 

Robert Kenneth Wickware, Willimantic State 
Teachers College, Willimantic, Connecticut. 

Ralph C. Preston, University of Pennsylvania, 
Philadelphia. 

Clarence M. Pruitt, Oklahoma A. and M. 
College, Stillwater, Oklahoma. 


Mecting jor 1948 


It was agreed by members of the Committee 
that Earl Glenn be given authority to select the 
meeting place at Atlantic City for the next 
N.A.R.S.T. convention. Mr. Glenn suggested the 
Colton Manor Hotel as a possibility, and will 
promptly see about reserving it for the meeting 
next spring. 

One meeting should cover both topics—Business 
and Policy. Referring to policy, it was agreed 
that ways must be worked out for members to 
become acquainted, and a Sunday afternocn 1¢ 
ception for new members was suggested. If an 
early announcement is made of the plans for the 
1948 meeting, members will make definite plans 
to be there. 

It seems a logical policy to call separate com- 
mittee meetings, for Sunday morning—then call 
the general meeting to cover business and policy 
for 2:30 Sunday afternoon. The reception for 
new members could be held at 4:30 or 5:00 Sun- 
day afternoon, followed by dinner at 6:30. 

After much discussion (some of the details of 
which are in this paper) the program for the 
Spring, 1948 meeting of the N.A.R.S.T. could be 
outlined as follows: 


Saturday, 4:30 P.M. Executive Committee 
Meeting. 


265 

















266 Science EpucaTIoNn [Vot. 31, No. 4 


Sunday, 10:00 A.M. Meeting of separate 


committees. 
Noon Group luncheons. 
2:30 P.M. Business meeting. 
5:00 P.M. Reception for new 
members. 
6:30 P.M. Dinner—President’s 
address. 


Monday, 9:30 A.M. Reports of Elemen- 
tary Science and 
Teacher Education 
Committees, 30 min- 
utes each for two 
speakers. 


2:00 P.M. Report of Junior High 
School Committee, 
30 minutes each for 
two speakers. 

6:00 P.M. Dinner at Hackney’s 


Lobster Palace. 


Tuesday, 9:30 A.M. Reports of Junior and 
Senior High School 
Teachers’ Commit- 
tees, 30 minutes 


each for two 
speakers. 
2:00 P.M. Report of Junior Col- 


lege Committee, 30 
minutes each for 
two speakers. 


There will be a couple of outstanding speakers 
chosen for these sessions. Possibilities are Mr. 
Hillberry, James B. Conant, President of Har- 
vard, and Harold C. Urey. It is the plan to start 
the speaker of the day at 3:30, giving him as 
much time as he needs. It was also suggested 
that such important speeches be broadcast over 
a nation-wide hook-up. 

In a discussion about new members, the com- 
mittee feels the candidates named at the meeting 
last March should be voted upon before the next 
meeting at Atlantic City, so they could be invited 
to that meeting. It would be a good idea to have 
on the program a couple of the new members 
who have written outstanding papers in their 
field—and they should be notified early so their 
plans could be made, and so they would know 
what their budgets would permit. They should 
be notified by November at the latest. 

It was suggested that we could sidestep one 
point in our constitution to make it possible for 
the new members to attend our meeting. After 
the credentials are mailed to the secretary, and 
the votes of the N.A.R.S.T. members are also in 
his possession—would the members object to an 
invitation to the annual meeting to be issued 
to the people on whom the vote is favorable? 
These memberships of course would be verified 
officially at the meeting. After the business meet- 
ing, they would be official members, and could be 
received as such. 

Referring to the papers presented at the last 





annual meeting, Mr. Glenn feels these should be 
printed or duplicated at the earliest possible 
moment. Many of our members want them to 
use in helping graduate students—or in their 
courses. The subject of difficulty in financing 
the mimeographing of them was discussed in 
detail—such as the justification of offering to go 
up to $50.00 toward their publication. 

Mr. Glenn feels our organization will never 
render the service it will need to render until it 
gets its own material into print, available for use. 
The Atlantic City reports are the biggest block 
of material we have ever had to work with 
It is a crime for us to dissipate the time and 
energy of our graduate students with the generally 
unsatisfactory bibliographies in the field. There 
are hundreds of unpublished dissertations and 
theses which would be invaluable, which seem 
buried in college libraries. 

Proposal was made that we find a way to 
issue a yearbook, if not annually, then every two 
years. Mr. Glenn proposed a discussion regarding 
our first yearbook, which could be composed of 
summaries of researches in the field of science 
education. Interpretations and bibliographies of 
these summaries in the yearbook could be used 
possibly in the classroom. It could contain 
papers from the annual meeting, and committee 
recommendations on policies and methods of pro- 
moting research. We need better working tools 
for our students—it is part of our business to 
report annually on the investigations that have 
been completed. 

Francis Curtis was suggested as a likely chair- 
man of the committee to work on the yearbook. 
The reviews of research as prepared by Dr. S. 
Ralph Powers, and the three books by Curtis do 
not encompass the whole field of science educa- 
tion. We do not have an agency in existence to 
find out what is on record in libraries. Mr. 
Johnson and Mr. Blough were suggested to work 
on such a committee. Agencies to help in getting 
some of this material together would be the 
United States Office of Education, and the United 
States Office of Education Library, at Wash- 
ington. Mr. Glenn knows of no organization that 
has as much knowledge of what has been done in 
the field of science education as we have. 

A number of theses and other papers could be 
borrowed possibly for microfilming purposes, but 
not for general student use. If a student is 
working on a particular research, there should 
be some agency to microfilm some of these papers, 
so they could be made available to him for study. 
Authors of such papers should be brought into 
our organization. 

It was agreed that the executive officers would 
always plan the program months ahead (the way 
we are doing at this meeting), and decide what 
topics we want to present at the annual meeting 
then assign those speaking jobs early, so there 
is ample time for reflection. These papers would 
be useful in the yearbook. To a certain extent, 
the annual meeting provides the makings for the 
yearbook. 
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Someone should be appointed to get busy on 
the bibliographies now. We could ask each com- 
mittee to get busy on these bibliographies of both 
published and unpublished titles—someone in each 
state university could be appointed to watch out 
for such papers. 

Mr. Glenn: “I would like to see this associa- 
tion make a survey of the university high schools, 
various laboratory schools, etc., to see where in- 
vestigations might be carried on in what you 
might call ‘controlled classroom situations’. How 
can we promote research? There must be public 
schools who would cooperate with some graduate 
students on this survey. We must know what the 
worthwhile problems are. We must get leaders 
who are willing to initiate and promote. Enough 
cooperating schools and teachers would make the 
research significant. I wish we had some way of 
knowing a few centers where such research could 
be done. Where are there centers that would be 
willing to work with us? Some one person on 
each committee could locate it in his own terri- 
tory. This kind of research would be done in the 
classroom.” 

Relative to financing the yearbook, it was sug- 
gested we might be able to get a library sub- 
scription large enough for immediate circulation. 

Referring to microfilm—this technique is going 
to be a necessity. The suggestion was made that 
there should be a loaning library of microfilms 
of dissertations, theses, etc. It should be investi- 
gated to see if there is a possibility of our organ- 
ization to have this microfilm service. Mr. Glenn 
suggested he could go to Washington to see Mr. 
Johnson and investigate the whole story of micro- 
film for duplication of valuable dissertations and 
special publications on science education—those 
out of print as well as those that have been 
published. 


Administrative Suggestions by Mr. Glenn. 


1. We have no stationery, and we should have 
a very dignified letterhead. The advisability 
was discussed of having the names of the 
basic committees printed along the margin 
of the stationery—also should chairmen of 
the committees have supplies of stationery. 
A suggested amount of 3,000 sheets—1,500 
long envelopes, and 1,500 regular envelopes. 


2. Finances. A financial report should be sent 
out to the members two or three times a 
year, as we are not issuing a report on our 
work to our members often enough. Mem- 
bers should have this information more than 
once a year, and it should be rather detailed. 
There is also the quéstion of where the 
money should be kept. I feel some system 
should be worked out whereby the officers 
will receive a statement from the bank three 

or four times a year. We are all more or 

less financially responsible for this fund. 

We have never had a good business policy 

on the handling of our funds. We are 
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growing bigger and have a wider variety of 
membership. The treasurer should be 
bonded, and this expense should be paid by 
the association.* A financial policy should 
be worked out at once. The treasurer pays 
out money only on the signed order of the 
President. We have no special check books, 
nor forms on which the President makes 
out his orders for payments of funds—and 
this should be corrected at once. 


3. Are there enough 1947 issues of the ScIENCE 
EpucATION Journal to be given to the new 
members ? 


4. The President's office should write to all 
the committee chairmen and express his 
recommendations as to what should be done 
—and an add for each chairman, “We, 
after due consideration, make the following 
suggestions,” etc. (the suggestions for dif- 
ferent committees ). 


on 


An editorial committee is indicated—to co- 
operate with the JournAL. Dr. Bingham 
Was suggested as chairman of this com- 
mittee which would be legally authorized 
to have charge of all publications issued 
in its name. All our papers should be so 
designated in the JOURNAL. All papers 
should come through the editorial com- 
mittee. Wilbur L. Beauchamp and Charlotte 
Grant were suggested to work with Dr. 
Bingham on this matter. /t was suggested 
that manuscripts submitted by members be 
sent to the Editorial Committee—although 
it was agreed that this year such manu- 
scripts go through the regular way, as it 
is too late for the Editorial Committee to 
check them. The Committee's first duty 
should be to ask Mr. Pruitt what his policy 
is to be regarding these manuscripts so far 


as our association is concerned. The Edi- 
torial Committee will be glad to be of 
assistance in every way possible, but if any 


paper is presented by any member of the 


association, we would like to see it before 
it goes into print. 


In all these years, so far as I know, the 
association has paid practically no travelling 
expenses for any of its projects. I am 
thoroughly convinced that policy is no longer 
effective. I think it is a fact that our lack 
of productivity is in large measure explained 
by the fact that we have not had our people 
together two or three times a year to talk 
over our projects. Carfare at least should 
be allowed. 


It was moved and seconded that the railroad 
fare of any out of the city officer should be paid 
when he attends an executive committee meeting 
—this to be effective at least for this present 
meeting. 


* The Treasurer, Clarence M. Pruitt, has been 
bonded for $2,000. 
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MEMBERSHIP 


NATIONAL ASSOCIATION FOR RESEARCH IN 
SCIENCE TEACHING 


James C. AneLL, Chief 
Bureau of Educational Research 
Board of Education 
1380 East Sixth Street 
Cleveland, Ohio 


CLARENCE E. BAER * 
Physicist, Aircraft Radiation Laboratory 
Wright Field 
305 William Street 
Osborn, Ohio 


Epna W. BAILEY 
Professor of Education 
University of California 
Berkeley, California 


ArTHUR QO. BAKER 
Directing Supervisor of Science 
Board of Education 
1300 East Sixth Street 
Cleveland, Ohio 


DARRELL BARNARD 
School of Education 
New York University 
Washington Square East 
New York, New York 


Cyrus W. BARNES 
Professor of Education 
School of Education 
New York University 
New York, New York 


Witsur L. BeaucHAmp * 
Associate Professor of Teaching of Science 
Department of Education 
University of Chicago 
Chicago, Illinois 


RALPH C. BEDELL 
Professor of Educational Psychology and 
Measurements 
University of Nebraska 
Lincoln, Nebraska 


FLORENCE C, BILLIG 
Professor of Science Education 
Wayne University 
Detroit, Michigan 


N. Evprep BINGHAM 
Associate Professor of the Teaching of 
Science 
School of Education 
Northwestern University 
Evanston, Illinois 


* Charter members are starred. 





GLENN BLovuGH 
Specialist in Elementary Science 
United States Office of Education 
Washington, D. C. 


H. Emmett Brown 
Professor of Science and Head of the 
Department 
New York State College for Teachers 
Buffalo, New York 


CHARLES A. BROWNING 
Knoxville High School 
Knoxville, Tennessee 


R. Witt BurRNeEttT 
Professor of Biological Sciences and Science 
Education 
San Francisco State College 
San Francisco, California 


G. P. CAHOON 
Professor of Education 
The Ohio State University 
Columbus, Ohio 


F. OLIN CApps 
Director of Education 
Missouri Conservation Commission 
Jefferson City, Missouri 


Ropert H. CARLETON 
353 Park Lane 
East Lansing, Michigan 


GERALD S. CRAIG * 
Professor of Natural Sciences 
Teachers College 
Columbia University 
New York, New York 


W. C. Croxton 
Chairman, Division of Mathematics and 
Science 
State Teachers College 
St. Cloud, Minnesota 


Harry A. CUNNINGHAM * 
Professor of Biology and Head of the 
Biology Department 
Kent State University 
Kent, Ohio 


Francis D. Curtis * 
Professor of Education and of the Teaching 
of Science 
School of Education 
University of Michigan 
Ann Arbor, Michigan 
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IrA C, Davis 
Professor of Teaching of Science 
University of Wisconsin 
Madison, Wisconsin 


W. L. ErkeNBERRY * 
309 S. Congress Street 
Polo, Illinois 


ANNA M. GEMMILL 
16 Lewis Avenue 
Batavia, New York 


EaArL R. GLENN * 
Head of Science Department 
New Jersey State Teachers College 
Montclair, New Jersey 


BENJAMIN C. GRUENBERG 
418 Central Park West 
New York, New York 
JENNIE HALL 
1000 West Franklin Avenue 


Minneapolis, Minnesota 


* Charter members are starred. 
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Cyrtt HANCOCK 
Great Falls High School 
Great Falls, Montana 


Georce W. Haupt 
Professor of Science 
State Teachers College 
Glassboro, New Jersey 


E_tis HAwortuH 
Professor of Natural Science 
Wilson Teachers College 
Washington, D. C. 


Etwoop D. HEtss 
Professor of Science 
New Haven State Teachers College 
New Haven, Connecticut 


CLARK W. Horton 
Consultant in Educational Research 
Dartmouth College 
Hanover, New Hampshire 


GrorceE W. HUNTER 
Lecturer in Science Education 
Claremont Colleges 
Claremont, California 








Everything for successful science teaching 


CRAIG and Others: Our World of Science 


A colorful new series for grades 1-8 that awakens children’s interest 
with material based on their needs, activities, and experiences. 
Planned for easy reading, these texts present the facts of science with 


skill and vitality. 


The Teachers’ Manuals which accompany each volume 


series provide valuable methods of instruction. 


Class Discussion, Experiments, Excursions. 


CRAIG: Science for the Elementary-School Teacher 


A practical book for the teacher’s desk. Gives her the necessary back- 
ground and command of basic facts to teach elementary science with 
confidence. Suggests numerous classroom experiences. 


copyright edition. 
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ARCHER W. Hurp 
Director of Educational Research 
Medical College of the University of 
Virginia 
Richmond, Virginia 
FRANK C, JEAN * 
Colorado State College of Education 
Greeley, Colorado 
J. E. JENSEN 
Chairman, 
matics 
State Teachers College 
Aberdeen, South Dakota 


Division of Science and Mathe- 


MyrtLe E. JoHNsSON 
4647-55th Street 
San Diego, California 

PALMER O. JOHNSON 
Professor of Educational’ Psychology 
University of Minnesota 
Minneapolis, Minnesota 


Puitirpe G. JOHNSON 
Specialist for Science 
U. S. Office of Education 
Washington, D. C. 


W. A. KILcore 
3321 McKinley Street, N.W. 
Washington, D. C. 


RosE LAMMEL 
Research Associate 
Horace Mann-Lincoln 
Experimentation 
Teachers College 
Columbia University 
New York, New York 


Institute of School 


F. G. LANGForD 
Professor of Education 
Curry Memorial Department of 
University of Virginia 
Charlottesville, Virginia 


Education 


Anita D. Laton 
Associate Professor of Health and Hygiene 
San Jose State College 
San Jose, California 


Joun G. MAYFIELD 
Instructor in Biological 
University of Chicago 
Chicago, Illinois 


Sciences 


WarREN W. McSpApDEN 
Director of Education 
American Society for the 

Cruelty to Animals 
50 Madison Avenue 
New York, New York 


Prevention of 


Morris MEISTER * 
Principal of High School of Science 
120 East 184th Street 
3ronx, New York 


* Charter members are starred. 
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NATHAN A. NEAL 
Blind Brook Lodge 
Rye, New York 


T. A. NELSon 
112 South Stone Avenue 
La Grange, Illinois 


Victor H. Not 
Professor of Education 
Michigan State College 
East Lansing, Michigan 


Mervin E. OAKEs 
Instructor in Biology 
Queens College 
Flushing, New York 


ELtswortH S. Osourn * 
John Burroughs School 
Clayton, Missouri 


E,. LAURENCE PALMER * 
Professor of Rural Education 
Cornell University 
Ithaca, New York 


3ERTHA M. PARKER 
Laboratory School 
University of Chicago 
Chicago, Illinois 


WINIFRED PERRY 
Roosevelt Junior High School 
San Diego, California 


E.utis C. PErsinG * 
Lecturer, Cleveland College of Western Re- 
serve University and Science Department 
West Technical High School 
Cleveland, Ohio 


SHAILER A. PETERSON 
222 East Superior 
Chicago, Illinois 


CHARLES J. PIEPER * 
Professor of Education and Chairman, 
Department of Science Education 
New York University 
New York, New York 


S. RALpH Powers * 
Professor of Natural Sciences and Head of 
Department of Teaching Natural Sciences 
Teachers College 
Columbia University 
New York, New York 


CLARENCE M. Pruitt 
Associate Professor of Education 
Oklahoma A. and M. College 
Stillwater, Oklahoma 


J. S. RicHarpson 
College of Education 
The Ohio State University 
Columbus, Ohio 
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Martin L. ROBERTSON 
Associate Editor 
The Macmillan Company 
New York, New York 
Epitu M. SELBERG 
Professor of Biology 
Colorado State College of Education 
Greeley, Colorado 
Lots MEIER SHOEMAKER 
Assistant Professor of Science 
State Teachers College 
Trenton, New Jersey 
Ronatp J. Stay, Dean 
East Carolina Teachers College 
Greenville, North Carolina 
W. R. TEETERS 
Supervisor, Physical and Biological Sciences 
Board of Education 
St. Louis, Missouri 
C. L. THIeve * . 
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BOOK REVIEWS 


Davis, IRA C., AND SHARPE, RICHARD W. 
Science: A Story of Discovery and Progress. 
New York: Henry Holt and Company, 1947. 
538 p. $2.36. 


This is the third revision of a general science 
text first published in 1936. It is intended for 
the eighth or ninth grade. The book is in- 
tended to supply three pupil needs: (1) a fund 
of knowledge consisting of scientific facts, 
theories, and applications, (2) a _ practical 
acquaintance with a scientific method of pro- 
cedure in solving problems, and (3) the develop- 
ment of a scientific attitude toward life and its 
problems. 

There are 19 units, each preceded by an illus- 
tration or illustrations that should kindle an 
interest in the unit. Then follows a brief over- 
view of the unit, primarily historical. Perti- 
nent pupil questions are then asked and new 
vocabulary terms are defined. The subject- 
matter is divided into a series of problems, in- 
terspersed with suggested demonstrations, pupil 
activities, pupil questions, a list of questions for 
review and discussion at the end of the unit, 
and a test covering the purposes of the unit. 
Each unit has a series of four to seven topics, 
placed in order of increasing difficulty. 

The most striking and valuable feature of the 
book is the wealth of pictures and illustrations— 
575 in all. There is an emphasis on the practical 
aspects of science, but a most desirable balance 
in the selection of subject matter. The readable 
style, the appealing illustrations and pictures, 
the interesting experiments should appeal to the 
general science boy and girl using this book. An 
excellent text. it is also one of the finest supple- 
mentry texts for classes using other basal 
texts. 

—C. M. P. 


HunNTER, GEORGE W., AND WHITMAN, WALTER G. 
Doorways to Science. New York: American 
Book Company, 1947. 546 p. $2.40. 

You can count on these two authors to pro- 
duce a good book on science for boys and girls. 
This one has so many fine features to focus the 
student’s attitude on important concepts and 
facts; for example, “How this unit concerns 
me,” “Best answer quiz,” “Scientific attitudes 
exercise,” etc. The chapters on conservation 
are exceptionally fine. The close of the book 
is devoted to hobbies and science club activities 
which ties in so nicely with the extracurricular 
activities demanded of science teachers and 
science students today. Teachers will welcome 
the handy reference list and helpful activities 
suggested at the close of each of the twelve 
units which treat the usual topics of general 
science but in a more personal way than most 
textbooks usually do. 

—G. O. 


CARLETON, Ropert H., AND WILLIAMS, HARRY 
H. Physics for the New Age. Chicago: 
J. B. Lippincott Company, 1947. 656 p. $2.80. 


The textual material of this basal secondary 
physics textbook has been organized around in- 
terpretative principles and generalizations of 
physics. The authors state their belief that 
secondary physics has a general education func- 
tion as well as a somewhat specialized function. 
An attempt has been made to use a “life situa- 
tion” approach in the belief that the major pur- 
pose of education is to modify behavior. Any 
text only serves as a means to this end. 

When one examines the textual material he is 
impressed with the new physics emphasis—much 
of the material not being found in the texts of 
a decade ago—jet propulsion, rockets, color pho- 
tography, television, radar, teleran, electronics, 
splitting the atom, and so on. Yet it would 
leave a false impression to say the old funda- 
mentals have been neglected. The basic prin- 
ciples and theories are all included but often 
given a new approach. 

There are 9 units, the last of which is en- 
titled Electronics and Nucleonics. Each of the 
38 chapter headings are stated in terms of ques- 
tions. At the close of chapters and units there 
are lists of questions of fact and understanding, 
questions for thought and observation, an “A” 
list of problems and a “B” list of problems, 
“honor-credit”” problems, interesting things to 
do, and interesting things to read. A wealth of 
illustrations (5 color plates, 100 photographs, 43 
photodiagrams, and 304 line drawings and 
diagrams) add much to the interest and teach- 
ableness of this text—one of the very best high 
school physics textbooks that has been pub- 
lished. If all-around excellence is a prerequisite 
to wide usage, this text should find itself among 
the leaders in its field. 

—C. M. P. 


LAKE, CHARLES H., WEtton, Louise E., AND 
ADELL, JAMES C. Science Through E-xperi- 
ment. New York: Silver Burdett Company, 
1947. 264 p. $1.24. 


This is a general science workbook, planned 
for use with any text. It is organized around 
15 units covering air, water, weather, astronomy, 
building materials, soil, living things, food and 
health, microorganisms, forces, machines, sound, 
light, and electricity. It stresses “learning by 
doing” and outlines a number of experiments for 
each unit, asking questions relating to the ex- 
periment and leaving spaces for pupil answers. 
At the end of each unit a list of references for 
study is given, also a list of study questions. It 
is illustrated with many line cuts and a few 
halftones. It appears to be a valuable con- 
tribution to the general science laboratory work. 


—W.G.W. 


274 

















TWO NEW SCIENCE LEADERS 





Observational approach, real training in the 
scientific method. 


Coherent organization, to simplify the study 
of biology. 


Suitability for either college preparatory or 
non-college groups. 


Coverage of all principles agreed upon as 


essential to one-year course in state or city 
syllabi. 


BASIC BIOLOGY 


FENTON AND KAMBLY 











Reflective-study method of approach. 


Coherence of development and harmoniza- 
tion of concepts. 


BASIC 


Early introduction to colloidal chemistry and 
to subatomic structure of matter. CHEMISTRY 


Emphasis on organic chemistry. 


Use of Meggers 1947 Periodic Table, listing 
96 elements. 


BASIC CHEMISTRY 


BAYLES AND MILLS 
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Woop, Georce C., AND CARPENTER, Harry A. 
Our Environment: How We Use and Control 
It. Boston: Allyn and 1946. 870 p. 
This Victory Edition is a worthy successor to 

a text that was preeminent in its field. It is new 
in subject matter, illustrations, organization, 
learning aids, and format—not a mere revision 
with a few changes here and there of the earlier 
text. It is a ninth grade book intended to follow 
the popular new seventh and eighth-grade books 
of the Adventures in Science series. However, 
this text is a complete general science course in 
itself, and would serve most satisfactorily if not 
preceded by the two earlier texts. 

The subject matter is well-selected and con- 
veyed in a literary style that the pupil will find 
both interesting and understandable. There are 
eight striking new color panels, 427 pertinent 
photographs, interesting pen-and-ink character 
sketches of famous scientists, and many simpli- 
fied diagrams to illustrate experiments 
technical devices. 


3acon, 


and 


Colorful introductory chats precede units and 
topics. The first ten topics have brief pre-class 
conversations among four pupils who “talk 
things over’ before taking up a new topic. 
This distinctive feature should add greatly to 
pupil interest. Fifty-three key laboratory ex- 
periments complete with illustrations of essen- 
tial materials, method, observations, conclusions, 
and practical applications are interspersed at ap- 
propriate places in the textual material. Addi- 
tional suggestive laboratory and field research 
problems for pupils are found also here and 
there to challenge the pupil to do a little research 
“on his own.” At the end of each topic is a 
summary, key statements, thought questions and 
exercises, and research problems to work out 
and write up. The appendix has a series of 22 
challenging key pictures, an excellent series of 
rules for health and safety, a stimulating bibli- 
ography, and a concise glossary. 

Teachers will appreciate this unusually fine 
book, so replete with numerous teaching aids 
and so challenging and appealing to the pupil. 

—C. M. P. 


FuLiLer, Ropert ‘W., BRrowNLeE, RayMmonp B., 
ANp Baker, D. Lee. Elements of Physics. 
Boston: Allyn and Bacon, 1946. 831 p. 


What was said about the Elements of Chem- 
istry reviewed below can as readily be said 
about Elements of Physics by three of the same 
authors. “The book is organized in units ac- 
cording to the natural division of the science. 
Carefully planned and thoroughly tested demon- 
strations introduce each topic, and each experi- 
ment is furnished with questions to guide both 
observation and thinking.” 


ScIENCE EDUCATION 


[Vor. 31, No. 4 


The first 46 pages are given over to a unit 
Maiter and Molecules. This is an excellently 
done unit. Then follow units on Behavior of 
Fluids, Mechanics of Solids, Heat, Sound, Light, 
Magnetism and Electricity, and Land and Air 
Travel. The latter unit dealing with automobiles 
and air travel is particularly timely and well- 
done. Saying this is not to imply that other 
units are not well-done; as a matter of fact, 
this is really about the most complete physics 
text that has been prepared for high school 
physics. In many instances, it will take an 
experienced teacher to wisely select what is the 
least important material to omit. The wealth 
of material included makes this an especially 
fine text for schools with inadequate supple- 
mentary reading materials. Many teachers with 
a similar inadequacy in laboratory apparatus 
will appreciate the suggested demonstrations. 
There are 814 illustrations which add much to 


the usefulness of the book and to pupil appeal. 
4 » 


BrowNn_eE, RaymMonp B., Futter, Rosert W., 
Hancock, WILLIAM J., Sonon, Micuaer D., 
AnD Wuirtsit, JEssE E. Elements of Chem- 
istry. Boston: Allyn and Bacon, 1946. 
684 p. 


Probably no other secondary chemistry text- 
books have had as wide a usage or had more 
influence on the content of the chemistry actu- 
ally taught in American high school classrooms 
as the series of books by the above authors. 
While this book follows the “succession of 
texts by the same author, the material has been 
so carefully restudied and so thoroughly re- 
written as to offer a wholly new presentation of 
elementary chemistry.” The authors are teach- 
ers of long experience in New York City High 
Schools, and the simplicity of statement and 
vocabulary, apt illustrations, well-selected sub- 
ject-matter make for a chemistry textbook that 
has unusual pupil appeal. Remembering the 
old adage that it is not usually wise to change 
from a winner, and having plenty of evidence 
based on the number of copies sold, the or- 
ganizational set-up is almost identical with that 
of the earlier texts. Here is a wealth of ma- 
terial, simply presented, that will give any one 
using the text, an excellent foundation in chem- 
istry. When the student finishes this text, he 
will feel that he has had something worthwhile, 
something substantial, valuable to him in giving 
him a much better understanding of his environ- 
ment, and if his plans include further work in 
chemistry, he will feel he is fortunate in having 
so good a foundation to build upon in his 
college course. 


—C. M. P. 














